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CENTRAL PARK VEGETATION. 

Rain and sun a-plenty have hastefied along the some- 
what tardy vegetation of the Central Park. The 
lawns and hillsides seem daily to become greener and 
wore Juxuriant, and the flock of Southdowns over in 
the Western pasture nip less eagerly toward the close 
of day; the lambs having more time for sport among 
the rocky hillocks and knolls at the southern limit of 
their domain. But there is a deal of moisture in the 
ground, and ‘‘Shep,” the collie, who has charge of the 
flock, must needs keep moving around for fear of 
rheumatism, even keeping his long, bushy tail well 
clear of it, though later on, when the grasses are tall 
and dry, and the flock quieter, he will doze away the 
sulumer afternoons under the wide-spreading elm near 
the Western promenade. Many thousands of tulips and 
other perennials planted last autumn are well up 
above ground, and others, less robust, are lifting up 
little trapdoors of soil above them farther and farther 
daily. The daffodils will be blooming a maze of gold 
in a fortnight or so, and the lilac bushes will be cover- 
ed with bunches of purple perhaps even earlier. The 
daisies and pansies, set out from the hotbeds a few 
weeks ago, are now in luxuriant bloom, and when they 
go, probably about the middle of May, will be suc- 
ceeded by the coleus and geranium and the summer 
plants. Pretty soon, now, the wistaria that has been 
so much admired at the arbor near the Casino—72d 
street near the East drive—will be in bloom. The 
coreopsis, whose seeds, not the flower itself, as the name 
would imply, have the resemblance of a bug, is deve- 
loping rapidly, and by the last of May will bein bright 
yellow bloom—a bloom that will last till frost comes 
again. 

On the rocks near the Art Museum is a mass of that 
curious plant, Live Forever, with succulent thick 


‘|leaves ; a hardy plant it is, that minds neither hottest 


sun nor prolonged drought. Then there is the genista, 
the broom plant, also low-growing, whose yellow flow- 
erets will be a-bloom in June; the wild asters of the 
wood, that throw out their white and purple blossoms 
toward the last of summer. Further along is the red- 
hot poker (Tritonia), being like a lily, and indeed it is 
sometimes called torch lily. It is a late flower, not 
coming till autumn, but when its neighbors have well 
nigh exhausted their bloom, it will throw out a spike 
of brilliant scarlet flowers. In a field near the hot- 
houses is a large bed of perriwinkle, with its diminu- 
tive purple flowers in full bloom. It is used for car- 
peting under shrubbery like ivy. Near by is a quan- 
tity of German iris, now only. a. mass of green leaves, 
butin June it will be filled with white, and red, and 
yellow, and blue, and purple flowers. 

One of the most beautiful trees in the park is the 
viridis) (Forsythia). There is a pair of them over on 
the west side, just above the ball ground. They stand 
about eight feet from the ground, and are covered with 
a luxuriant mass of yellow spires, that make great 
curves outward, and droop till they touch the ground, 
thus forming a bower. It is easy to understand why 
they have been given the name ‘‘ golden bell,” for they 
bear a strong resemblance to big brass bells hung sus- 
pended in mid-air. 

The honey locusts along the Western drive are thriv- 
ing apace toward blooming, being one of the hardiest 
trees known for rocky soils. Its proper name is 
Gleditschia triacanthos, its foliage being made up of 
many finely pinnate dark green leaves, having small 
flowers and long irregular pods filled with highly polish- 
These seeds are surrounded with a pulp of in- 
tense sweetness, with a delicate flavor well known to 
most boyish palates ; but these pods are not so easily 
gathered, for, as if nature was opposed to their being 
indulged in too freely, there are formidable spines 
growing along the trunk, which will discourage the 
most ambitious climbers, being stout as hickory and 
sharp as a serpent’s tooth. 

The cedar of Lebanon (Pinus cedrus), also on the 
Western drive, is in bud, and is alone worth a visit to 
the park, being at once majestic and beautiful. It 
comes from historical Mt. Lebanon, and is the same 
variety of which the palace of David and temple of 
Solomon were built. Once, as we are told, it covered 
the hills of Lebanon, some of the trees having diame- 
ters of seven and eight feet, and, because of the fra- 
grance and durability of their wood, being in demand for 
palaces and sacred offices ; a demand which became so 
great that forest after forest disappeared, till finally, 
in the time of Justinian, not enough could be found to 
build a single house. 

The spreading junipers (Juniperus virginiana) are 
beginning to burst their brown and yellow aments, and 
are giving other evidences of activity. So are the 
Scotch pines, the Austrian pines, the Norway spruces, 
the white pines, the stone pines, the nettle, and the 
mulberry. 

_ +0 
The Characteristics which Surround Old Age. 

An English physician, who has investigated the char- 
acteristics and surroundings of centenarians, says he 
found that the average qualities were a good family 


024 | history, a well made frame, of average stature, spare 
1025‘ rather than stout, robust, with good health, appetite, | 
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and digestion, capable of exertion, good sleepers, of 
placid temperament and good intelligence, with little 
need for and little consumption of alcohol and animal 
food. 


An April Thunder Storm. 

A dispatch to the Associated Press from Tionesta, 
Pa., says: During the frightful thunder storm that 
passed over the oil regions on Friday afternoon, April 
6, Simen Frey was in his barn, looking out of the door. 
A blingfi#é flash of lightning was followed almost im- 
mediately by a terrific thunder clap, and Frey saw a 
ball of fire run along a wire clothes line from a post in 
the yard to a corner of the house, to which one end of 
the line was fastened. When the ball struck the house, 
Frey saw tthe splinters fly from the timbers, and the 
ball disappeared. 

Frey’s wife and baby were in the house. He ran to 
the house to see if they were injured. He found the 
baby lying in one corner of the kitchen and his wife in 
the middle of the floor. Both were apparently dead. 
He dashed water in his wife’s face, and she slowly re- 
covered. Frey theu succeeded in restoring the baby. 
His wife’s shoes were lying side by side under the table. 
When he lifted his wife from the floor he found a round 
hole burned in her dress between her shoulders. He 
stripped the dress off and discovered a red spot on the 
flesh, from which two red streaks led, one to the right 
hip and down the side of the right leg to the toes. ‘The 
other streak led in the same way to and down the left 
leg to the toes, 

As soon as Mrs. Frey was able to speak, she told be» 
husband that she had been sitting in one corner of the 
kitchen, holding the baby, when she suddenly felt a 
great shock, and that was all she remembered. She 
had her shoes on at the time. The electric fluid which 
Frey had seen had evidently struck Mrs. Frey after it 
entered the house at the corner, separated, and passed 
down each side of the body, tearing off her shoes, and 
leaving the marks of the passage as described. No 
marks were found on the baby, which had been hurled 
across the room. 

On looking for further traces of the electric current, 
Frey found that it had passed through the floor into 
the cellar, where it had burned the iron hoops off a 
vinegar barrel and made a hole in the bottoms of three 
milk pans. 

A bolt struck the house of William Oadel, a quarter 
of a mile from Frey’s. It came down the side of the 
chimney, hurling the bricks in every direction, 
pulverizing many to fine powder. It followed the 
chimney into the garret of the house, ran along the 
garret floor to a partition, when it went through the 
floor, half of iton one side of a partition wall on the 
story below and half on the other side. The half that 
was on the left side of the wall jumped into the room 
when half way down, setting a bed on fire, tearing the 
baseboards away on all sides of the room, and:then 
passing through the floor again to the kitchen, where 
it knocked a servant senseless, broke a table to®plint- 
ers, set fire toa splint bottom chair, and then passed 
down into the cellar. 

The part of the fluid that went down the right side 
of the partition up stairs entered a bedroom where one 
of Oadel’s sons was lying sick in bed.- Itsplintered the 
footboard of the bed, ran along the floor, burning the 
carpet as it weiit, returned to the partition, and, pass- 
ing down into it, knocked it entirely away between the 
dining room and kitchen, and disappeared through the 
floor into the cellar. With the exception of the servant 
girl, no one in the house was injured, although there 
were seven persons in the dining room and two besides 
the girl in the kitchen. Mrs. Oadel ran up stairs to her 
sick son, and found the carpet on fire. 

The invalid was uninjured. The fire had barely been 
extinguished when the house was struck the second 
time, the bolt passing through the roof and entering 
the sick man’s room. It knocked the headboard of the 
bed to pieces, and ran along the four sides of the room, 
and, uniting again on one side, whereit passed through 
the floor, splintered the casing from a window in the 
room below, and tore the clapboards off the side of the 
house for several feet, spending its force against a cherry 
tree, to which it jumped from the house, splitting its 
trunk as if it had been done with an ax. 

The servant whom the first stroke of lightning ren- 
dered unconscious had not been restored when the 
house was struck the second time, but she came to 
without anything having been done to restore har, im- 
mediately after the house was struck the second time. 
Every person in the house, except the servant and the 
invalid, was made deathly sick by the second stroke, 
some of them suffering with distressing nausea, at- 
tended by a strong sulphurous taste for hours after- 
ward. The invalid was not affected in any way by the 
fluid, although he declared that a flame the size of a 
lamp flame rested on his forehead while the current 
was flashing about his bed, and that from ita thousand 
jets and sparks issued and seemed to envelop his head. 
No fire resulted from the lightning, except the burning 
of the carpet in the invalid’s room, but the damage to 
the property will require the almost entire rebuilding 
of the house. 
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Military Notes. 

The recent practice of the French Mediterranean 
squadron under Vice-Admiral Amet, in the roads of 
Toulon, aptly illustrated how advantageous to the 
French are the present changes in the mode of con- 
ducting naval operations. When good seamanship 
was the primal consideration, the Anglo-Saxon had a 
manifest superiority; he being a born sailor and 
possessing that phlegmatic coolness and endurance 
which counts for s0 much in the handling of sailing 
craft. But now that the sailor is succeeded by the en- 
gineer and machinist, when the rigors of sea life have 
been reduced by science to a minimum, and quickness 
and ingenuity are of the first importance, the Latins are 
showing well to the front ; for, if we may rely upon the 
accounts of the recent practice of this French squadron 
as given in L’Avenir Militaire, there were fewer break- 
downs and mishaps and quicker response to orders 
than in any similar practice of modern ships, whatever 
their nationality. The squadron was made up of 
six ships of the line, Colbert, Devastation, Amiral 
Duperre, Courbet, Redoutable, and Friedland, the 
floating batteries, Indomptable and Terrible; the 
Milan, a first-class steel cruiser; the Condor, a cruising 
torpedo boat; the Balny and Doudart de Lagree, sea 
going torpedoships; and six torpedo boats of the harbor 
defense type. The squadron was manned by 6,000 men 
and carried a battery of 130 big B. L. guns, besides a 
formidable display of machine guns. Though there 

a stiff breeze of wind and a heavy sea running, the 
uadron formed line, divided into two columns, and 
foumed crescent and wedge without running afoul 
the one ship of the other, or falling astern from mishap 
or lack of coal. To those who have studied such dis- 
plays this will scarcely fail to be looked upon as re- 
markable. 


In the new regulations for the conduct of field opera- 
tions of the German army (Felddienst-Ordnung) the 
careful observation and mathematical precision of the 
German mind is clearly discernible. The composition 
of the advance guard and the rear guard of a marching 
army has been variously formulated by military writers, 
with a general tendency to strengthen the van and 
neglect the rear. In the new German orders this is 
reversed; the rear guard being made by far the 
strongest, because itcannot look for any support, while 
the advanced guard if in need of re-enforcements has 
only to fall back or wait for the main body to come up. 
_It-is- however, where directions are given as to keeping a 
portion of the road clear on the line of march and the 
‘treatment of troops while en route that these orders 
are most original and interesting, and, with no intention 
of giving an opinion as to their efficacy, their reason- 
ableness is obvious. Students of military history will 
remember how often armies with everything favoring 
their success have been detained or.even demoralized 

~by long marching without food. It ig the footsore in- 
fantry and the lame horses of the cavairy that give 
the trouble, for, asthe strength of a chain is not greater 
than that of its weakest link, so an army cannot move 
faster than its slowest sections. Napier, in his admir- 
able history of the Peninsular war, describes the dis- 
astrous effects of that penny wise, pound foolish poli 
of saving an hour that should be given to rest, and. 
losing six because of premature fatigue of the soldier, 
and there have been many modern instances of this. 


Major Wachs, of the German army, in an extended 
examination of the place held by Britain among the 
nations, and especially as to her military strength, de- 
clares her to be weak in her insular defenses and as 
having by no means adequate power to defend her pos- 
sessions. These latter, he thinks, are likely to tend to 
her utter discomfiture in the future, for that once her 
strength is put forth to defend them, she will leave her 
immediate coast assailable, and in proof of the danger 
of this he quotes Napoleon’s remark: ‘‘ Six days’ com- 
mand of the channel, and on the fifth I shall be in 
London.” He does not believe that the guns made at 
Woolwich are to be depended upon, and cites the ac- 
cidents aboard the Collingwood and Thunderer as evi- 
dence in support of this belief, and a recent order of 
the British Admiralty to the captains of the fleet, 
forbidding the firing of big guns save under special in- 
structions. From atranslation of this paper printed 
in the Royal United Service Journal, we quote: 
“Major Wachs reproaches us [the English] with our 
inaction and irresolution in allowing the favorable op- 
portunity of the great war of secession | American civil 
war] for putting down our dangerous rival for the 
dominion of tht North Atlantic to pass away. When the 
war which he foresees with America once commences, 
he prophesies the loss of Canada, which he supposes 
not to have forgotten its French origin.” : 


A French military writer, M. De Fletres, in an essay 
on the education of the French infantry, makes some 
very serious charges against the French soldier. The 
latter, he says in effect, has serious moral as well as 
physical defects ; grossly abuses his officers when out 
of hearing, is careless and slovenly, has no heart for 
tnilitary service, and, when opportanity comes, conceals 
all trace of its insignia. 


How to Make Crayon Portraits. 
BY E. W. CURRIER. 

Supply yourself with some charcoal pencils, a 
stretcher covered with Whatman’s crayon paper, and 
chamois skin palette, a chamois stump, tortillons, 
a porte crayon, some sticks of black Conte crayon No. 
8, some finely pulverized pumice stone, an easel, a mahl 
stick. Having now purchased your materials, you,pro- 
ceed to sketch the head you are going to make with a 
lead pencil on thin, smooth paper. Having made the 
sketch, rub charcoal entirely over the back. Now lay 
this sketch over the stretcher and trace the outlines 
with a hard lead pencil on the sketch, remove the 
sketch, and you will find the drawing nicely transferred 
on the stretcher. 

Now grind up some crayon very fine with emery pa- 
per, and saturate the chamois palette. Dip your 
chamois stump into the crayon sauce and work in the 
principal shadows, preserving their form and depth. 
After the crayon is thinner on the stump, rub in the 
half tints. After this is done take a tortillon and place 
in your porte crayon holder and work in the shadows 
all over the face, evening up the shadows and smooth- 
ing up the entire face. Mix some of the pulverized 
pumice stone with the powdered crayon and rub this 
preparation over the background and drapery with the 
end of your finger, using a circular motion. By prac- 
ticing on drapery awhile you will acquire the knack of 
doing this evenly and without any difficulty. Preserve 
the shape of the high lights, also the catch lights in the 
eyes. Never rub the shading of background over the 
head. Let all the shading of the background beat the 
sides. Back of shoulders, and extending above them a 
trifle, a little higher toward the edges of the portrait, 
a piece of Green’s ink eraser can be used in the porte 
crayon holder to advantage at times for cleaning up 
shadows where they are too dark; also for working 
backgrounds. A jet black background is sometimes 
suitable for portraits where the draperyis white. This 
can be best made by rubbing the crayon all over the 
surface of the background, and then smoothing it up 
and rubbing it in with the finger or thumb. In mak- 
ing lace, rub in the shadows and rub in the half tones 
all over the lace. Then pick out the pattern and high 
lights with a piece of Green’s ink eraser. In this way 
the effect obtained is beautiful, and it is the easiest way 
of doing it. 

Point crayon work is much more difficult. The por- 
trait is entirely stippled over with the point of a No. 3 
black Conte crayon. Some artists use a crayon sharply 
pointed, and draw in lines very lightly over the shad- 
owsand cross them with parallel lines, making diamond- 
shaped interstices all through the shadowed side of por- 
trait. The crayon must be worked very lightly in 
doing this class of work. For amateurs, we would ad- 
vise them to stick to the stump and tortillons. Very 
fine portraits can be made by thismethod alone. Con- 
siderable practice will be necessary before the pupil 
will be able to execute fine portraits; but by following 
the directions. given one may be able, after a little 
patient.practice, to do a satisfactory piece of work. 

a te 
The Work of Counting %150,000,000. 

The money stored in the United States sub-treasury 
building on Wall Street is now being weighed and 
counted, and this is rather a more serious undertaking 
than the average citizen would suppose from his own 
experience at taking account of funds. The necessity 
for the count arises from the fact that assistant treas- 
urer C. J. Candais about to retire from office to be suc- 
ceeded by Judge A. McCue. The retiring assistant 
treasurer must give an account of all funds that have 
come into his hands during his incumbency, in order 
that he may be released from liability under his bond, 
and may take a receipt from his successor for the 
amount turned over to him. The count is made by di- 
rection of the secretary of the treasury and treasurer 
at Washington. It is carried on under the immediate 
supervision of Major J. F. Meline, who has under him 
eight expert counters and weighers of money and eight 
able bookkeepers and accountants. These gentlemen, 
two other gentlemen appointed to look after the in- 
terests of the outgoing and incoming assistant treas- 
urers respectively, and to represent them in the settle- 
ment of any disputed questions that may arise during 
the progress of the count, sixteen laborers to handle 
the coin, and an occasional honest-appearing represen- 
tative of the press—these are the only witnesses of this 
interesting operation. The amount of money to be 
counted, weighed, and accounted for is, in round num- 
bers, $150,000,000. In notes of various kinds and de- 
nominations, the count of which began on Tuesday, 
February 28, and is now finished, there were $25,000, 000. 
The denominations of these notes ranged all the way 


from $1 to $10,000, and the number of them was about 


440,000. When currency is put up in packages each of 
which contains notes of only one denomination (and 
care.is taken at the sub-treasury that this shall be 
done), an expert and rapid counter, according to the 
estimate of Cashier William Sherer, can count, if the 
bills are in fairly good condition, about 6,000 per hour. 


another denomination has found its way into the pack- 
age, as sometimes happens, the counter must detect it. 
When this fact is borne in mind, and the further fact 
that each counter of bills is responsible under a bond 
for the perfect accuracy of his work, it will be seen that 
to count 6,000 bills an hour, or 100 a minute, is pretty 
rapid work; but even at this rate it would take one 
man something over seventy-three hours to count the - 
440,000 bills which go to make up the $25,000,000 of 
currency in the sub-treasury. 

The gold is weighed and estimated in the same man- 
ner as the standard silver dollars, a description of 
which will be found below. Up to Saturday night 
$49,000,000 in gold had been weighed and found not 
wanting, and $41,000,000 remained to do. 

To weigh and count the silver is the most tedious 
task the counters have, because much of it is fractional 
silver which cannot be accurately estimated by weight, 
but must be laboriously counted piece by piece. Four 
and a half million dollars of silver have been counted, 
and about $34,000,000 remain, which of itself will occu- 
py the whole force of counters for at least three weeks. 

Of fractional silver there are about $10,000,000. 
Every piece of this must be handled and counted, be- 
cause, owing to the loss by abrasion, no reliable esti- 
mate can be made of the amount by weight. Of two 
bags weighing about sixty pounds each, and each con- 
taining the same value of fractional silver, the weight 
will indicate, as a rule, a difference of from $5 to $10 in 
value, while cases have been known in which the dif- 
ference has been as great as $30. Of quarters 4,000 
pieces go to each bag, and a rapid counter will count 
ten bagsaday. If the whole $10,000,000 of fractional 
silver, therefore, were in 25 cent pieces, as it fortunately 
is not, its counting would keep one man reasonably 
busy for the greater part of three years. When a bag 
is filled, itis marked with the initials of the counter, 
who is thenceforward responsible for the accuracy of 
his count. 

Standard silver dollars are kept in linen bags, sixty 
pounds to the bag. The value of these bags can gen- 
erally be determined by weight. The bags are passed 
from the vault in which they are stored to the scales, 
and thence, if they pass the test, they are removed to 
another vault. When a bag fails to pass the test, as 
about 1 per cent of them do, it is opened and the con- 
tents counted. * It is generally found in such cases that 
the bag contains its full complement of dollars, which 
have suffered rather more than an average amount 
from abrasion. The weight in the other pan of the 
scales is a test bag of silver dollars which have been in 
circulation, with $1 added, because most of the silver 
being weighed has lain in the vaults for years and has 
been in circulation very little, if at all, and has not, 
therefore, suffered anything from abrasion. Some bags 
are found broken by the pressure under which they 
have lain, and their contents spilled about the floor. 
In such cases counting and rebagging are of course 
necessary. Some idea of the amount of pressure to 
which some of these bags are subjected may be had 
from the fact that they are stored in tiers, a tier con- 
taining as high as 800 bags in some cases, each bag 
weighing sixty pounds. The bags are handled by 
muscular ’longshoremen, but the work is so heavy and 
so constant that it is found impossible for even one of 
these men to work at it more than one hour at a time; 
so they work in relays, each working one hour and rest- 
ing one hour alternately. 

So far no discrepancy has been found between the 
count of coin and the books of the department, and it 
is not likely that any will be found. Many counts 
have been made of the funds in the nine sub-treasuries 
since their establishment, but no serious discrepancy 
has ever been found. It must not be understood that 
a change of officers is the only occasion on which an 
examination of the sub-treasury funds is made. On 
the contrary, assistant treasurers, for their own infor- 
mation and as a check upon any fraud that might 
exist in the department, institute such examinations 
very frequently. The cost of the present examination 
will probably not be less than $5,000.—IV. Y. Jour. 
Commerce, March 12. 

8 
New Postal Arrangement with Canada, 

By the new postal arrangement between the United 
States and Canada, which went into effect on March 
1, 1888, articles will be allowed to go into either coun- 
try, if admitted by the domestic law of either, except 
sealed packages (which are other than letters) and pub- 
lieations which violate the copyright laws of the coun- 
try of destination, liquids, etc. 

All articles exchanged under this arrangement are 
required to be fully prepaid with postage stamps, at 
the rate of postage applicable to similar articles in the 
domestic mails of the country of origin, and are re- 
quired to be delivered free to addresses in the country 
of destination. 

Articles other than letters, in their usual. and ordi- 
nary form, on their arrival at the exchange post office 
of the country of destination, will be inspeeted by cus- 
toms officers of that country, who will levy the proper 


Care is taken, as has been said, to have only bills of | customs duties upon any articles found to be dutiable 
like denomination in the same package ; but if a bill of ‘under the laws of that country. 
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Diphtheria from Poultry. 

In the Bulletin Medical of January 22, 1888, Dr. 
Paulinis publishes an interesting report of an epidemic 
of diphtheria, occurring in one of the Grecian isles, 
which lends considerable weight to the arguments in 
support of this theory. The epidemic began in the 
summer of 1884, in Skiatos, a small island having a 
population of about four thousand souls. For over 
thirty years no case of diphtheria had been seen on the 
island, according to the testimony of a Dr. Bild, who 
had practiced there during that time. In the early 
part of June Dr. Paulinis was called to see a child aged 
twelve years, suffering from sore throat, and found her 
tonsils and pharynx covered with false membrane. 
This child died, and seven other cases occurred in the 
immediate neighborhood, five of them terminating 
fatally. The epidemic soon spread through the entire 
community, over one hundred being attacked, and 
thirty-six dying during five months. 

An examination was made to discover, if possible, 
the source of the disease, and it was found that a flock 
of turkeys had been received some three weeks before 
from Salonica. Two of the turkeys were sick on their 
arrival, and each of the others was attacked in suc- 
cession. Dr. Paulinis found two of them still sick, and 
inspection showed patches of pseudo-membrane on the 
mucous membrane of the vault of the palate and of the 
pharynx. On detaching strips of the exudation by the 
forceps, the mucous membrane beneath was seen to 
bleed slightly. The glands of the neck were swollen, 
and in one of the fowls the diphtheritic process had ex- 
tended to the larynx, as was shown by the hoarseness 
of the cry and evident dyspnea. One of the turkeys, 
which had recovered from the throat affection, suf- 
fered from paralysis of the legs, being unable to walk. 
The garden where the turkeys were was at the north- 
ern extremity of the town, and the first children at- 
tacked were in the immediate neighborhood. There 
had been no immediate contact between the fowls and 
the children, nor between the first child attacked and 
the others, but there was a north wind blowing the 
greater part of the time, and the author believed that 
it was in this way that the disease was spread. He con- 
cluded, from this experience, that the diphtheria of the 
ordinary barn yard fowls was similar in its course and 
symptoms to the disease occurring in man, and that 
it could be carried from the one to the other, some- 
times through the medium of the air.—Medical 
Record. 
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The Philadelphia Manual Training School, 

The second annual catalogue of this institution af- 
fords evidence that its work is now well under way, 
there being 283 students in the school. The school 
affords an opportunity to those who have finished the 
ordinary grammar school course to continue their lit- 
erary, scientific, and mathematical studies, and also 
receive a course in drawing, and in the use and appli- 
eation of tools in the industrial arts. The combined 
course of study covers three years, the time of the 
pupils being divided into one hour per day for draw- 
ing, two hours to shop work, and three hours to the 
usual academic studies. This school is supplementary 
to the public schools of Philadelphia, admission thereto 
being obtained by promotion from the other schools. 

SSS SS SS 

A TICKET AND CHECK HOLDER FOR RAILROAD CARS, 

A novel device designed to be attached to railroad 
passenger cars, for holding and checking the tickets of 
the occupants 
of a ear, is il- 
lustrated here- 
with, and has 
been patented 
by Mr. John 
B. McIntyre, 
of Turtle 
Creek, Alle- 
gheny County, 
Pa. A rod or 
shaft is sup- 


McINTYRE'’S TICKET HOLDER FOR RAILROAD CARS, 


ported in suitable holders lengthwise on each side of 
the car, above the seats, the shaft carrying perforated 
ticket receivers, which, on turning the shaft in one di- 
rection, are lowered, and on turning it in the. opposite 
direction are raised to be out of the way. These ticket 
receivers are on the ends of short arms secured to the 


shaft, one arm with a receiver for two tickets for each. 


double seat, the tickets being plainly seen through 
openings in the receiver. Each shaft has an end crank 


or bent portion, upon which a spring catch engages to 
hold the shaft in a position that wit] keep the ticket 
receivers raised or out of the way, or turned down to 
receive the tickets, as when a conductor is passing 
through the car and punching them ; the conductor, 
after lifting all the tickets in the car, operating the 
erank end of the shaft to lift the ticket holders out of 
the way. 
ae 
AN IMPROVED NECK YOKE FASTENING. 

A detachable fastening, whereby the strap connect- 
ing the ends of the neck yoke with the harness collar 
need not be buckled or unbuckled, but can be simply 
attached or detached, is illustrated herewith, and has 
been patented by Messrs. Adolph P. and William C. 
Koch, of Effingham, Ill. It is a metal sleeve of novel 
form, shown in Fig. 2, adapted to receive and retain a 
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KOCH BROS, NECK YOKE FASTENING. 

collar strap, and to slip over the ferrule or point on the 
end of a neck yoke shown in Fig. 3, the ferrule having 
a projection on its end corresponding in form with a 
recess in the sleeve. In use the collar strap is attached 
to the detachable sleeve, which is then slipped over the 
ferrule while its point or projection is turned upward, 
to permit its passing through the corresponding recess 
in the sleeve, after which it is turned down to the posi- 
tion shown in Fig. 1, by which the sleeve is securely 
held in position on the neck yoke, being disengaged by 
reversing this operation. 

++ +e —______-— 

Proposed Increase in the Patent Office Staff. 

A correspondent of the New York Tribune says: An 
item in the legislative appropriation bill, which was 
lately submitted to the House by the appropriations 
committee, provides for the appointment of thirteen 
additional examiners for the Patent Office, and for 
twelve more $1,200 clerks. The committee has also so 
shaped the appropriation for the Land Office that the 
law providing for the evicting of the Land Office from 
the Interior department building in December must be 
enforced. This will in itself accomplish much toward 
heightening the efficiency of the Patent Office force, 
which has been crowded together until the breathing 
of foul air and the necessity of climbing over some- 
body every time one moved from his seat seriously in- 
terfered with the progress of the work. 

Two of the new positions thus provided for will be 
for principal examiners, and thus two new divisions 
will be created to aid the present twenty-nine divisions 
in disposing of the ever increasing volume of business 
pouring in upon the office. Mr. Butterworth, of Ohio, 
who was Commissioner of Patents under President 
Arthur, introduced the matter to the attention of the 
committee and procured the incorporation of the above 
provisions in the bill. If he was as successful in con- 
vincing the members of the House at large that the 
Patent Office should be run upon a non-partisan basis 
for the benefit of American inventors, who pay the 
bills, as he was in driving that point to the mental 
consciousness of his colleagues on the appropriations 
committee, Saturday, that item of the bill will go 
through untouched. It certainly does seem absurd 
that any picayune considerations of ‘‘ reform” economy 


||should keep Congress from appropriating sufficient 
= |sums out of the money which inventors pay into the 
treasury promptly to transact the joint business of 


the inventors and the government. 

All salaries and expenses of the Patent Office, to- 
gether with expenses of conducting and maintaining 
the great building popularly known as “The Patent 
Office,” but which also contains the office of the Secre- 
tary of the Interior, his assistant secretaries, and clerks, 
are paid out of the patent fund. This fund is re- 
plenished by the fees paid by the inventors at various 
stages of Patent Office action upon their applications 
for patents. Not a cent comes out of the government’s 
pockets for the support of the Patent Office. On the 
contrary, the surplus of the fund is continually increas- 
ing, and is now about $3,000,000. This vast amount of 
money sucked from the pockets of American inventors 
—who are generally poor.as church mice—lies idle ‘in 


adequate accommodations that in some cases six months 
pass after an application has been filed before it is 
heard from, and after that a period of three months 
must elapse after each letter written in the case by the 
inventor before he gets an answer. Consequently, 
where there happens to be a difference of opinion be- 
tween the examiner and inventor as to the scope of his 
claims, the case may drag on for years, while the new 
art is advancing at the rapid rate of mechanical de- 
velopment of the present age, some other inventors are 
coming in with conflicting applications, and endless 
confusion results, to the loss of the inventor, the vexa- 
tion of the examiner, and the fattening of the patent 
lawyer. One can imagine the high rate of speed with 
which an argument advances, when three months pass 
between the statement of each proposition and the an- 
swer thereto. 

In the face of all this the appropriations committee 
every year cuts down the salary of the principal exam- 
iners in the Patent Office to $2,400, while the law says 
they shall be $2,500, while chiefs of divisions in the 
treasury of the same rank get the full $2,500 for work 
which does not require the abilities and special know- 
ledge called out in the daily decisions in the Patent 
Office upon rights involving thousands of dollars, and 
turning upon the finest legal and scientific points; 
and while the surplus Patent Office fund goes on ac- 
cumulating. 

rt 
Fluorine a Universal Solvent. 


Iron gives an interesting account of what it calls the 
universal solvent, and which it declares, though Asa 
known to modern chemistry, has only just been sepa- 
rated, and cannot even now be retained in its isolated 
state, simply because it destroys everything. This fury 
of the chemical world, it goes on to say, is the element 
fluorine. It exists peacefully incompany with calcium 
in fluorspar, and also in a few other compounds; but 
when isolated, as it recently has been by Henri Moissan, 
itisarabid gas that nothing can resist. It combines 
with all metals explosively. When they are already 
combined with some other non-metallic element, it tears 
them from it and takes them to itself. In uniting with 
sodium, potassium, calcium, magnesium, and aluminum 
the metals become heated even to redness by tine fervor 
of its embrace. Iron filings, slightly warmed, burst 
into brilliant scintillations when exposed to it. Man- 
ganese does the same. Even the noble metals, which 
at melting heat proudly resist the -fascinations of oxy- 
gen, succumb to this chemical siren. At a moderate 
temperature glass is devoured at once, and water ceases 
to be water by contact with this gas. 
tt 


AN IMPROVED HAND DRILL FOR MINEBS, 


A device which permits a quick and sure adjustment 
of the drilling tool and the drilling post for hand drill- 
ing is illustrated herewith, and has been patented by 
Mr. James O. Patridge, of Wellston, Ohio. The post 
consists of two uprights connected at the bottom by a 
cross piece having a downwardly extending point, the 
cross piece at the upper end having a square aperture 
into which fits a hollow bar with teeth on one edge © 
adapted to be engaged by a supporting plate, the bar 
being internally threaded to receive a screw rod having 
a point on its upper end, and with handles for turning 
the rod in the threaded bar, whereby the post is firmly 
fixed in position by the points being forced into the 
bottom and ceiling or sides of the mine. The two up- 
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PATRIDGE’S HAND ROCK DRILL, 


rights of the post have apertures in their front edges in 
which is held a vertically adjustable nut of peculiar 
construction, into which screws the threaded shank of 
the drilling tool, the nut consisting of two parts hinged 
together so that one part can be thrown open for the 
admission of the drilling tool. With this construction 
the post can be quickly and accurately fixed in varying 


the treasury, while their business in the Patent Office | locations, and the drilling tool placed ready for work 
is so far in arrears through an inadequate force and in-! in any desired position. 
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IMPROVED CAP PROTECTOR FOR CARTRIDGES. 

A protector and shield for the percussion fuses of 
dynamite cartridges, to prevent accident in case the 
fuse fails to explode and it becomes necessary to re- 
move the cartridge, isillustrated herewith, and has been 
patented by Messrs. Thomas De 
Coar and William Keast, of Rus- 
sell Gulch, Col. The shield is 
pointed at one end and has at 
the other end a head, slit to 
form an opening through which 
the cap is introduced, the cut 
made by slitting forming a lid 
which may be bent down to 
partly close the opening after 
the introduction of the cap. By 
the employment of this shield 
the cap is saved from being in- 
jured by tamping, while its effi- 
ciency in exploding the cartridge 
is not diminished, and in case of 
the failure of the cap to explode 
it may be safely withdrawn, the 
head affording facilities for grap- 
pling the shield without disturb- 
ing the cap. 

—\_9e—____ 
‘A Large Torpedo Shell. 

Qne of the new elements of 
construction rendered necessary 

the invention of the dyna- 
mite gun by Captain E. L. Zalinski has been the need 
of a brass shell for the projectile. Brown & Brothers, 
a firm in Waterbury, Conn., have succeeded in making 
a shell of seamless drawn brass, with conical head, 
3-16 inch in thickness, and weighing 200 pounds. Its 
length is 6 feet 8 inches, and inside diameter 14 inches, 
the whole being in one piece produced by the cold flow 
of the metal drawn into shape with the hydraulic ram. 
This shell is designed for the purpose of carrying 600 
pounds of explosive gelatine for the dynamite gun. 

et 

AN IMPROVED FASTENING FOR LACING CORDS. 

A simple device particularly designed to facilitate 
the lacing of shoes has been patented by Mr. George 
M. Sawyer, of Glens Falls, N. Y., and is illustrated 
herewith. It consists of a lacing fastener having a 
small flange or plate with a hollow rivet projection on 
its under side at one end, to be passed through the 
leather and clinched on the under side, while on the op- 
posite outer surface of this flange is a cylindrical post 
of a length sufficient to receive one or two turns of the 
free end of the lacing cord. This post is fitted at its 
top with a split spring, as shown in Fig. 2, terminating 


CAP SHIELD FOR 
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SAWYER’S FASTENING FOR LACING CORDS. 


two opening and closing jaws, adapted to receive the 
free end of the lacing cord, after the shoe has been 
laced up, and one or two turns of the cord have been 
passed around the post. 
OO or 
Defective Chimney Flues. 

There is no greater evil in existence to-day in the 
construction of buildings, says the Plumbers’ Journal, 
than the present system of constructing chimneys. 
The grouping of separate small, narrow, and crooked 
flues is a great source of complaint in almost every 
dwelling where so built. 

- The remedy for same, the editor thinks, would be 
the construction of one large flue extending from cellar 
to the highest available point, with branches from each 
floor running up and connecting at the ceiling of the 
floor above, or direct at each floor to the main flue. In 
this manner a guaranteed upward draught at all times 
would be assured. 

Go into any dwelling to-day, and what do you find? 
For instance, light a fire in the rear parlor, and the 
draught will be down the front parlor flue, through 
the hall and room, and up through the rear parlor flue, 
or vice versa, down the rear parlor flue and up the 
front parlor flue. When that is not the case, on the 
opening of a window or door, an immediate counter 
current is the consequence, all which certainly and 
clearly demonstrates that our method in house con- 
. struction of chimneys is far from perfection. We calcu- 
late by the building of one large main flue, into which 
all branches should be carried direct from each floor or 
apartment, is the only safe and true method by which 
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the evil now complained of can be overcome, and the 
lungs be spared from the poisonous gases they are now 
forced to inhale, as it is a well known fact that no gases 
are more poisonous than those of sulphureted hydro- 
gen or coal gas that permeates our dwellings. 

From whence the barbarous practice of constructing 
our chimney flues in the separate system emanated we 
know not; but whoever instituted that system, if held 
responsible for the deaths caused by it, would have a 
great deal to answer for. 

We trust and hope our remarks on this subject will 
not go unheeded, as a careful observation of any one 
in their own house will go to prove and substantiate 
whatever we claim. We need not carry the examina- 
tion into any other house, but look in our own to sat- 
isfy ourselves of the glaring and dangerous defects, as 
demonstrated herein. We have but to apply the sim- 
ple principles in ventilation to prove our assertion. As 
rarefied air expands, it therefore requires a greater area 
of space in order to travel upward. This principle is 
wholly ignored in the construction of our chimneys. 

What the objection can be to one large flue with an 
area guaranteeing an upward current at all times, we 
certainly are at a loss to know. In the good old days 
of yore we frequently heard it said that we had healthy 
homes and less sickness than at the present day. In 
those days we had flues constructed of the capacity 
that we speak of, that always guaranteed ventilation 
and pure atmosphere to breathe. Therefore, let the 
separate flue system be condemned at once, and we will 
have stronger walls, purer air, and healthier homes, 
and plumbing would come in for less misapplied com- 
plaints, when in reality the cause emanates from the 
defects we speak of. 

oo 
AN IMPROVED BUTTER TUB. 

A butter tub having an air tight cover, and pro- 
vided with a simple and effective fastener, is illustrated 
herewith, and has 
been patented by 
Mr. Alexander C. 
Howe, of Idana, 
Kansas. The 
chine of the tub 
is grooved, or 
made in two di- 
ameters, and is 
flared outwardly 
toreceive the bev- 
eled rabbeted 
edge of the cover, 
arranged to fit 
tightly in the 
grooved chine of 
the tub, so that 
when pressed 
down into place 
it will be practi- 
eally air tight. 
Near the rim of 
the tub are fast- 


HOWE’S BUTTER TUB. 

clips which ex- 

tend over the chine, and to the top of the cover are 
pivoted latches with beveled ends, adapted to wedge 
under the ends of the clips, thus forcing the cover 
downward into the chine, and holding it securely in 


place. 
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Six-Wheel Trucks for Freight Cars. 

At a recent meeting of the Western Railway Club, 
Mr. J. N. Barr read a paper as above. The arguments 
in favor of such a construction were : 

First.—It is very likely that a much smoother riding 
car would be obtained. This would have a beneficial 
effect on theentire structure. Forsome kinds of traffic, 
as live stock, an improvement in the motion of the car 
would be a decided advantage. 

Second.—The increase in bearing surface would not 
be affected by increased velocity of the bearing surface, 
as is the case when the journal diameter is increased. 

Third.—It is generally conceded that wheels under 


‘| cars of 40,000 pounds capacity are subjected to aservice 


very nearly equal to their safe limit of strength. The 
addition of two more wheels will distribute the load of 
the heavier cars, so that no heavier duty will be re- 
quired of the wheels as a whole. 

This difficulty might be met, toa certain extent, by 
increasing the weight of the wheel. The increased 
pressure between the wheel and the rail, however, will, 
in four-wheel trucks, cause much more rapid wear in 
the wheels, and likely in the rails, and will also en- 
hance decidedly the effect of any flat spots or irregu- 
larities in the wheel or in the track. In the six-wheel 
truck the distribution of the load will have a tendency 
to reduce the causes of destruction just named. 

Fourth.—In the case of breakage of wheels or axles, 
the tendency to derailment and extensive damage is 
very decidedly in favor of the six-wheel truck. In fact, 
with a good six-wheel truck the liability to derailment 
in case of a broken wheel or axle is not great, while 
with four-wheel trucks such breakage will almost cer- 
tainly produce derailment, 
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AN IMPROVED DOOR FASTENER. 

A door fastener which is adapted to be caught in the 
crack between the door and jamb, so as to hold the 
door closed without reference to the lock or bolt, has 
been designed by Mr. Edward Kendall, of McCook, Red 
Willow County, Neb., and is il- 
lustrated herewith. It consists 
of a toothed plate with pivoted 
abutment plates and a wedge 
plate, the device being shown 
folded in one of theviews. To 
apply the fastener, the toothed 
plate is opened out singly and 
laid against the rabbet in the 
door jamb, with its teeth toward 
the jamb, when the closing f 
the door forces the teeth into the 
wood of the jamb, and th cit- 
side abutment plates are turncd 
over against the door and door 
easing. If the crack betwec 
the door and its jamb is very 
large, the wedge. plate is also 
turned over parallel with th 
back of the toothed plate. The 
device is especially designed t-. 
be used in hotel rooms and other 
places where the lock of the door 
is liable to be picked or opened 
with a false key after having been locked on the in- 
side. 


KENDALL'S DOOR 
FASTENER, 
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A COMBINATION TOOL FOR LOADING CARTRIDGES. 

A machine.for loading the ordinary form of paper 
shell cartridges, whereby the exploded primers may be 
removed and new ones applied, and the shell loaded 
and crimped, is illustrated herewith, and has been pa- 
tented by Mr. Francis P. Devens, of No. 1306 Forest 
Avenue, Kansas City, Mo. In loading cartridges, the 
shells are passed up through the aperture in the for- 
ward end of the clamp plate into the shell tube, which 
is then moved back so that its upper end will be 
beneath the funnel-like filler at the rear. The proper 
charge of powder having been supplied, the tube, in 
being moved forward to the position shown in the il- 
lustration, withdraws a wad from the central wad tube, 
which is forced down within the cartridge by the de- 
pression of the lever. The capping and decapping 
device, which screws into the lower end of the plunger, 
is shown in a small figure, its convex upper face being 
used for capping, while the projection carrying a pin 
is adapted to remove an exploded primer from the 
anvil of the cartridge. If two wads are to be placed on 
top of the powder, the shell tube is again passed under 
the wad tube, when another wad is extracted and 
pressed home by the plunger as before, after which the 
shell tube is passed back to the funnel-like filler for its 
charge of shot, extracting another wad as it is again 
moved backward, which is forced to place in a similar 
way. The crimper consists of a block mounted on a 
short shaft supported beneath the forward end of the 
clamp plate, there being an annular groove in the 
upper face of the block, and its lower edge being 
formed of cam faces, the shaft being operated by a 
crank arm. The open end of the cartridge is first dc- 
pressed by a claw adapted to engage with the thread 
of the plunger, so that it will enter the annular groove 
in the upper face of the crimping block, when, by a 
slight downward pressure on the lever, at the same 


DEVENS’ CARTRIDGE LOADER. 


time rotating the crank arm, the edge of the shell will 
be turned over and properly crimped. As will be seen, 
this implement may be used as a loader, a capper and 
decapper, and as a crimper. 
—____~0- +0 

THE Springfield (Mass.) Foundry Company, in a cir- 
cular, remind their workmen that “ the average losson 
a bad casting is from five to seven times the profitona 
good one.” 
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THE VOLNEY W. MASON HOISTING MACHINERY AT 
THE GREAT HAY DEPOT OF THE NEW YORK 
CENTRAL RAILWAY, NEW YORK CITY. 

The illustrations on our front page this week show 
the construction and operation of probably the most 
extensive collection of hoisting machiuery ever assem- 
bled and operated in one establishment. We allude to 
the new hay depot, 38d Street and 11th Avenue, New 
York. 

When this great structure was projected by the New 
York Central and Hudson River R.R. Co., its officials 
made careful investigations in respect to hoisting ma- 
chinery, and finally decided upon the apparatus of 
Volney W. Mason & Co., of Providence, R. I. Their 
mechanism was held to be superior in all respects, and 
was promptly adopted. The practical results fully jus- 
tify the wisdom of the selection. The long line of power 
hoisting machinery, by which the bales of hay are 
quickly transferred from a train of cars to the lofts, and 
the appliances through the means of which deliveries 
are readily effected therefrom to the dealers, all work 
with a smoothness and economy which, apparently, 
leaves nothing to be desired. 

There are 61 hoisting machines driven by a main 
line shaft having its bearings in the top of each ma- 
chine, there being fast on the shaft over each machine 
a paper friction wheel, while the hoisting machine be- 
low carries a winding drum, with a larger friction 
wheel on its side, which is caused to engage with the 
paper friction wheel over it by means of a double ec- 
centric, 7. e., two cam bearings, one each side of the 
machine frame, connected by one lever. Pulling up- 
ward on the lever causes the drum and wheel to come 
into contact by a parallel movement toward the run- 
ning wheel, friction contact causing the drum to wind 
up the hoisting wire rope as far as desired. On releas- 
ing the lever, it falls back, and the wheel drops on a 
leather brake shoe on the under side of the wheel, hold- 
ing the load stationary, the lowering away being ac- 
complished by lifting the lever off the brake: between 
the brake and driving wheel—lowering away, hoisting, 
or holding the load being controlled, as required, by 
the movement of the lever, the load being always held 
at rest by the brake upon letting go the controlling lever. 

The arrangement of the shafting presents an inter- 
esting feature, there being seven level lines, each 
eighty feet long, and each line one foot lower than the 
other from Eleventh Avenue toward the Hudson River, 
the lines each being connected, as shown in one of the 
views, by a pair of universal couplings and a piece of 
shaft six feet long, on an incline or angle dropping one 
foot in six feet. The power is furnished by two West- 
inghouse engines of 25 h. p. each, running at a speed of 
390 revolutions per minute, on to two friction pulleys, 
54 in. diameter and 8 in. face each, on the main shaft 
in the topstory. By using these pulleys, which are a 
new style of balanced segment friction pulleys, design- 
ed by Messrs. Volney W. Mason & Co., and a detail 
view of which is given at the top of the page, either of 
the engines may be thrown on or off instantly, when 
running at speed or stopped, so that either engine can 
be used separately, or both together, to drive the 
main shafting, as required. This pulley was especially 
designed for running continuously on main line shaft- 
ing, for driving electric light, dynamo, and other ma- 
chinery, started and stopped from the main shafting, 
and many pulleys made after this pattern have been 
put in operation, giving great satisfaction. 

The hoisting and delivering apparatus is shown in 
detail in one of the small views, the same appa- 
ratus sufficing for both purposes. The hay is hoisted 
from the cars or platform, on the north side of the 
building, into the several stories, as desired, and de- 
livered to the dealers’ teains, on the south side of the 
building. The storage capacity of the building is 
about six thousand tons, the new structure taking the 
place of an old one, destroyed by fire in June, 1887, 
and having all the latest improvements. The offices 
of the hay dealers are located in an adjoining building, 
on Eleventh Avenue. 

Mr. Mason, of the firm of Volney W. Mason & Co., 
commenced the business of making friction pulleys in 
1860, and personally attends to the designing of the 
new patterns continually required in the business, 
which has been one of steady growth from the start. 
The firm are located at Providence, R. I., and are 
manufacturers of friction pulleys, friction clutches for 
connecting shafting and gearing, hoisting machinery, 
and elevators with self-closing hatches. The contract 
for furnishing the entire hoisting apparatus for the 
new hay elevator called for the completion of the work 
in sixty days from the date of the approval of the plans, 
and the firm had the whole plant in place and ready 
for operation within the time specified. | 

——————q@8+0+e—____ 
New Artesian Wells at Paris, France. 

The artesian well which has been in course of con- 
struction at the Place Hebert, Paris, France, for the 
past twenty-two years, has just been completed. The 
water bed lies at a depth of 719 m. 20 c. (about 2,400 ft.) 
from the surface of the soil. Paris now possesses three 
artesian wells, viz., at Grenelle, Passy, and the Place 
Hebert. 


EXPERIMENTS ILLUSTRATING THE PRINCIPLE OF 
THE DYNAMO. 
BY GEO. M. HOPKINS. 
It. 


After noticing the effect of plunging a magnet into a 
coil of wire, it is not very difficult, in the light of pres- 
ent electrical knowledge, to understand how the pro- 
cess of induction is carried on in a continuous way in 
the armature of a dynamo. 

The simplest form of armature for illustrating this 
point is undoubtedly that known as the Gramme ring 
armature. In the action of this armature the prime 
factor is magneticinduction. It is perhaps unnecessary 
to go into the details of the construction of the Gramme 
ring, a8 commonly used in dynamos. A very crude 
ring answers the present purpose. Its core is formed 
of a compact circular coil of soft iron wire, which, in 
cross’ section, may be circular or of any other form. 
The core is wrapped with tape and varnished to 
insure insulation. 

Around this iron ring or core is wound an insulated 
copper wire, arranged in a spiral coil f, like the wind- 
ing of an ordinary electro-magnet. The ends of the 
copper winding are joined by soldering, thus form- 
ing a closed coil. The ring is mounted upon a circu- 
lar wooden support attached to a spindle, so that the 
armature may be revolved in front of the poles of a 
magnet, a a’, as shown in Fig. 9. In the wooden sup- 


GRAMME MACHINE FOR ILLUSTRATION. 

port, in a circle concentric with and near the spindle, 
are inserted six or eight wire nails, e', arranged at equi- 
distant points. The copper winding of the ring is 
spaced off into as many sections as there are nails in 
the circular row, and at the end of each section the 
insulation of the copper wire is removed a short dis- 
tance, and a wire, 7, isattached by soldering. These 
attached wires are each connected with one of the 
wire nails. Now, all that 
remains to complete the 
Gramme dynamo or motor 
is the application of two 
conducters, g g’, to the cir- 
cular row of wire nails, as 
shown in Figs. 10 and 11. 

This dynamo has all of 
the essential features of the 
regular machine—the field 
> magnet, the iron armature 
otk. core, the conductor wound 
Zeya fF upon the core, the commu- 


DETAILS OF ARMATURE. tator cylinder formed of 
the wire nails, and the brushes consisting of wires held 
on opposite sides of the commutator cylinder. 

This dynamo is constructed for illustration only, and 
not for practical use. It will generate a current, and 
may be driven as amotor bya current, but of course not 
with the same advantage as a more complete machine. 

In investigating the phenomena of the armature, it 
is well to begin with the simplest case of magnetic in- 
duction. When a bar of soft iron is held before the 
poles of a magnet, as shown 
in Fig. 12, it becomes itself 
amagnet. The magnetism 
developed in the bar by 
the action of the magnet is 
opposite that of the mag- 
net. That is, the magnet- 
ism developed in the end 
of the bar opposite the N pole of the magnet is S, and, 
similarly, the magnetism developed in the end of the 
bar opposite the S pole is N. The center of the iron 
bar is neutral. 

By substituting an iron ring for the straight bar, as 
shown in Fig. 13, 
the effect will be 
the same. The 
portions of the 
ring opposite the 
poles of the mag- 
net acquire polar- 
ity by induction, 
asin the first in- 
stance, and the 
magnetism ex- 
tends in the ring 
from the vicinity of the poles toward the neutral line, 
X X, which forms a right angle with a line joining the 
poles of the magnet. In the figure of the ring the loca- 


Fig. 12.—Magnetic Induction. 


Fig. 13.—Induction in an Iron Ring. 
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tion of the magnetism in the ring is indicated by the 
shading. 

By turning the ring upon its axis, the mass of the 
ring moves, but the polarity of the ring maintains a 
fixed position relative to the poles of the magnet. 

When the ring carries a coil, as shown in Fig. 14, the 
magnetic poles of the ring remaining stationary, while 
the material of 
the ring and coil 
arerevolved,there 
is a continual 
passing of the sec- 
tions of the coil 
through the mag- 
netic field sur- 
rounding the po- 
larized portions of 
the armature core 
and the poles of 
the magnet, which is the same in effect as the passing 
of a magnetic bar through the coil of the armature, 

Besides the inductive effect produced by the magnet- 
ization of the armature core, the passing of the conduc- 
tor through the magnetic field of the inducing magnet 
augments the current. 

Each half of the armature between the neutral points 
is practically a single coil of wire, terminating at two of 
the commutator bars—-which in the present case are 
the two nails—at diametrically opposide sides of the 
commutator cylinder ; all of the remaining commu- 
tator bars and their connections being idle. 

In Fig. 9, two circuits are shown in connection with 
the machine—one in full lines, the other partly in 
dotted lines, both connected with the battery, c. 
When the circuit represented in full lines only is em- 
ployed, the machine runs as a motor. When the wires 
shown by full lines are disconnected from the brushes, 
gg’, the rotation of the armature in the field of the mag- 
net, a a’, produces a current in the manner already in- 
dicated, and this current is taken from the armature 
by the way of the wires, 7, the nails, e’, and the 
brushes, g g’. 

This machine when used as a generator is strictly a 
magneto-electric machine, although an electro-magnet 
is employed as a field magnet. A permanent magnet 
might be substituted for the electro-magnet. 

For the sake of securing the greatest possible sim- 
plicity, certain modifications of the action of the arma- 
ture have been omitted. 

0 
A Lost Locomotive. 

“ In the construction of the Kansas Pacific and Atchi- 
son, Topeka & Santa Fe railroads,” said H. L. Carter, 
a railroad contractor of St. Joseph, the other day, “ one 
difficulty of frequent occurrence was met with, which, 
as far as my experience goes, is unique in railroad his- 
tory. Irefer tothe trouble arising from quicksands. 
From Western Kansas to the mountains, quicksands 
are to be found in nearly every stream, no matter how 
small, and to successfully bridge them required an ex- 
penditure out of all proportion to the size of stream to 
be crossed. We tried pile driving, but the longest piles 
disappeared without touching the bottom. Then 
filling with earth and stone was attempted, and met 
with equally poor success, as the quicksand was ap- 
parently capable of swallowing the entire Rocky Moun- 
tains. The only means of crossing was found to be to 
build short truss bridges across them. This was very 
expensive, but was the only thing to be done. As an 
instance of the practically bottomless nature of the 
quicksands, I may cite the case of an engine that ran off 
the track at River Bend, about ninety miles from 
Denver, on the Kansas Pacific. The engine, a large 
freight, fell into a quicksand, and in twenty minutes 
had entirely disappeared. Within two days the com- 
pany sent out a gang of men and a wrecking train to 
raise the engine. To their surprise they could not find 
a trace of it. Careful search was made, magnetized 
rods were sunk to the depth of sixty-five feet, but no 
engine could be found. It had sunk beyond human 
ken, and from that day to this has never been dis- 
covered. Cattle and horses are frequently lost, the 
only animal that is safe being a mule—the only animal 
that never gets caught. No greater instance of the 
same intelligence of this much maligned quadruped 
can be cited than the skill and care with which it 
avoids all unsound bottom. As its hoofs are much 
smaller and narrower than those of a horse, it would 
mire down in places where a horse could safely pass. 
Recognizing this fact, whenever a mule feels the ground 
giving-away under its feet, it draws back instantly and 
cannot be induced to advance a step, although a whole 
drove of horses may have immediately preceded. 
Those who think a mule is stupid are much mistaken.” 

nt ie 
Curious Alloy. 

Put into a clean crucible an ounce of copper and an 

ounce of antimony. Fuse them by a strong heat, and 


Fig. 14._Armature in Magnetic Field. 


pour the alloyinto a mould. The compound will be 


very hard and of a beautiful violet hue. This alloy 
has not yet been applied to any useful purposes ; but its 
excellent qualities, independent of its color, entitle it 
to consideration. 
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Sorrespondence. 


Another Remedy for Ivy Poison. 
To the Editor of the Scientific American: 

I have noticed a number of brief articles upon the 
subject of ivy poison and its remedies, in your valuable 
paper, and am led by them to offer the experience of 
an amateur botanist with this dreaded vine. During 
the past ten summers, your humble correspondent has 
been blistered two or three times each season, with 
Rhus toxicodendron, and has tried about every remedy 
known to the physician or to the old ladies, who always 
have a remedy for every ailment. No remedy which I 
have tried has been so speedy and effectual as the 
bruised leaves of nightshade (Solanum nigrum), and 
cream. This remedy is safe and simple, and should be 
applied like a poultice to the affected parts. 

Epwin S8. LINK. 

Kirksville, Mo. 


a  . 


Ivy Poisoning. 
To the Editor of the Scientific American: 

Referring to the article in your paper of April 7, by 
Mr. Jessop, who says he has never found a suze cure 
for ivy poisoning, like Mr. J. I was repeatedly 
poisoned by ivy when a boy, and found no relief till 
an uncle told my mother to give me a tablespoonful of 
thoroughwort tea each morning before eating during 
tf month of May, and I never would be poisoned again. 
@he followed his directions, and the result wasI never 
have been poisoned since, although I was exposed to 
it more or less each summer fora number of years after- 
ward. The above may not be a sure curein all cases, 
but it is worth trying, as it can do no harm if it does 
no good. ALBERT 8S. TRASK 

St. Paul’s School, Concord, N. H., April 9, 1888. 
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An Ohio Gas Well. 
To the Editor of the Scientific American: 

Thinking it might be of interest to your readers, I 
herewith state you something of one of our gas wells 
here, of which we have quite a number in our county, 
among them some good ones. The well referred to 
was closed in 1887, but seems to have been leaking, at 
least some way or another it caught fire, and the 
woodwork burned away, leaving it the chance of par- 
tially leaking. This happened about three months 
ago, and it has been burning ever since. Now lately 
3 starts to make a fearful noise. The well is about six 
miles west of my house, and I can hear it very plainly 
and distinctly. The sound is very irregular and is like 
the sound of agood thundering of a coming thunder 
storm, then stopping for awhile, then at once the 
roaring, thundering sound starts again. It seems to 
be subterranean, making the feeling as if the earth 
was shaking, but only then when the thundering sound 
is there. 

I have been at the well and found a moderate gas 
flame, seeming to be the gas leaking out between casing 
and pipe proper, which pipe is closed by two valves. 
The casing projects about 2 feet out of earth, and 
pipe about 2 feet out of casing. Now the pipe is leaking 
at a point about 2 feet above casing, where it has an 
elbow with a horizontal pipe having the valves, and 
it seems that the sound is caused by the vapor coming 
out of pipe, and which seems to be no gas, as very 
little of it burns, although the fire of the leaking gas 
from between casing and this pipe burns right under 
it, and ought certainly to ignite it. I have tried and 
diverged this egressing gas by holding a piece of long 
board near orifice, then alittle more of it burns. 

Has anything of the kind been ever before experi- 
enced, and what may be the cause of it? Should like 
to hear others on this subject, as it is quite new to us. 

J. M. KRAMER. 
Maria Stein, Mercer County, Ohio, April 2, 1888. 
ni fi ieee 
The Boston Hot Water System, 
To the Editor of the Scientific American: 

In your issue of April 14, under the head of “ Hot 
Water System,” you said that the pipes of the new sys- 
tem of heating by hot water, in Boston, are clothed 
with mineral wool. 

We take the liberty of calling your attention to the 
fact that these pipes (some eight miles in all) are 
clothed with our patent fire felt covering, which is 
composed entirely of pure asbestos, with an outer 
waterproof jacket, which is laced over the covering. 

The peculiar feature of this covering of especial in- 
terest to mechanical men is the fact that it will stand 
both heat and moisture, an advantage not secured by 
the ordinary methods of covering pipes. 

THE CHALMERS-SPENCE Co. 
- New York, April 12, 1888. 


STRIKES IN THE UNITED STATES.—Striking was one 
of the principal occupations of the laborers of the 
United States in 1887. According to an estimate in 
Bradstreet’s, the total number of strikes for the year 
was 858, involving 340,854 laborers. 


Compressed Air Tramcar. 


On the lines of the London Street Tramways Com- 
pany, between King’s Cross (Metropolitan) Station and 
Camden Road, Holloway, several tramcars are to be 
seen in regular work propelled by compressed air on 
the Mekarski system. The journey undertaken by 
these cars is alittle less than two miles in length, and 
is on arising and falling gradient all the way, there 
being a length of 100 yards witha gradient of 1 in 27, 
with a curve of about 50 feet radius at the top of it, 
while in another part of the line, for a length of nearly 
three-quarters of a mile, the gradient varies from1 in 
60 to1 in 40. The rails have been laid for a very con- 
siderable time, and are of shallow depth, supported on 
the old fashioned longitudinal wooden sleepers, so that 
the track isnot nearly so well able to carry a heavy 
car asif it were laid on the girder rail system. Alto- 
gether the route is a very difficult one, and if the air- 
driven carsare successful in running upon it fora fair 


‘\length of time, their capacity for complying with the 


conditions of trainway traffic met with in this country 
will be more than demonstrated. 
The Mekarski cars have been running in the town of 


Nantes, in France, for some years, but they have had | 


to be very considerably modified to adapt them to the 
conditions imposed by the board of trade in this 
country and to the requirements of the tramway com- 
panies. The work has been carried out in Sir Fred- 
erick Bramwell’s office under the superintendence of 
Mr. H. G. Harris, and amounts to a practical rede- 
signing of the entire arrangement. The distinctive 
features of the original invention are retained, but the 
mechanical arrangements have been worked out afresh, 
and it is upon the suitability and perfection of the me- 
chanical arrangements that the success of a tramway 
locomotive depends. One of these new cars appeared 
at the Inventions Exhibition, where it carried many 
thousands of passengers backward and forward over a 
short course, without the slightest hitch, and now five 


of themare going to be submitted to an extended trial 


under the very difficult conditions we have already 
alluded to, with a view of affording practical proof of 
their suitability for competition with horse traction. 
The cars are 4 feet 814 inches in gauge, and each is 
capable of carrying thirty-eight passengers in addition 
tothe driver and conductor, the general appearance 
being very similar to that of a horse car, except that 
the floor is at a somewhat higher level to give space 
for the machinery underneath. The compressed air 
is carried in six horizontal cylinders or reservoirs, three 
at each end of the car, below the floor. Five of these 
reservoirs are connected together by pipes, and are 
called the battery, while the sixth is independent, and 
is called the reserve. These cylinders are filled with 


compressed air at a pressure of 450 pounds on the 


squareinch. This air, however, does not furnish the 
entire motive power for driving the car. It is a special 
feature of the Mekarski system that a store of heat is 
carried in two ‘ hot pots,” one at each end of the car, 
and is gradually transferred to the air, thus preventing 
the formation of ice and snow in the cylinders, and to 
some extent increasing its volume. The hot potsare 
filled with water from a steam boiler working at a 
pressure of 80 pounds to the square inch, at the same 
time that the store of air is received. The heat is trans- 
mitted to the air by causing the latter to bubble up 
through the water onits way to the high pressure cyl- 
inder of the engine, and by conducting it, after it has 


been expanded in this cylinder, through a heater im- | 


mersed in the water before it passes to the second cyl- 
inder. By this arrangement the air is twice heated, 
first by direct contact with the water, during which 
it picks up sufficient moisture to lubricate the valves 
and pistons, and second by passing through heated 
tubes of considerable surface. Normally, the air from 
the battery is admitted to the hot pot and so to the 
engine cylinders, but should a very steep rise be en- 
countered at the end of a longrun after the air pres- 


sure has fallen, or should a stop be made half way up 


a hill, then the battery can be shut off, if necessary, 
and air at the full pressure of 450 pounds be admitted 
from thereserve reservoir. 
except in emergencies of this kind, and can be relied to 
pull the car through any possible difficulties that it 
can encounter. A regulating valve is fixed at the top 
of each hot pot, a single hand wheel being provided for 
the two, so that the one out of use cannot be tampered 
with by the public. 

The rotation of the hand wheel forces plunger into or 
out of a chamber completely filled with liquid. As the 
plunger enters, the pressure in the chamber is increased 
and acts upon a brass-faced rubber diaphragm which 
forms its bottom. A spindle or stalk on this diaphragm 
is in contact with the valve, which is held up by a 
spring. When the plunger is moved down, the valve is 
opened, and vice versa. By this means the driver con- 
trols the pressure admitted to the engine according to 
the requirements of the track and the gradients. 

A good many pipes are naturally required to effect 
the distribution of the air. 

The high pressure cylinder is 544 inches in diameter, 
and the low pressure cylinder 8 inches in diameter, the 
stroke of both being 8inches. They drive entoa crank 
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This reserve is not touched ; 


shaft, which is geared to the driving axle by com- 
pound spurwheels of special construction. These 
wheels have been designed to run without noise and vi- 
bration, and they fulfill their object very completely, 
since it is impossible to hear them even when sitting 
immediately over them. Each wheel is formed of four 
steel plates, which were originally clamped together, 
and had the teeth formed on them in a wheel-cutting 
machine. The plates were then placed separately in a 
lathe, and a good deal of the superfluous metal was re- 
moved to lighten them, and at the same time the teeth 
were slightly reduced in width. The plates were then 
bolted together so as to make a stepped wheel, brown 
paper being inserted between the surfaces in contact, 
and the hollow spaces between the plates being filled 
with hard wood to deaden the sound. To keep the 
wheel always accurately in pitch in spite of the play of 
the springs of the car, a novel arrangement of axle box 
has been introduced. The box is curved, and plays in 
guides curved to a radius struck from the center of the 
crank shaft. Thus, however much the car body may 
rise or fall, the pitch circles of the two wheels always 
remain in contact. 

Elaborate means are provided to control the speed 
of thecar. In addition to the regulator and the re- 
versing lever on each platform, there is a foot brake, 
and an air brake, which can be applied either by hand 
or by the automatic action of a centrifugal governor. 
This governoris driven by a band from the axle, and 
operates a valve by which air is admitted from the re- 
serve to the brake cylinder. The action of putting on 
the air brake also automatically cuts off the supply of 
motive fluid to the engine by admitting the pressure to 
act upon a piston which operates a valve in the main 
air pipe. The governor does not open its valve until 
the speed of the car exceeds ten miles an hour, when 
it immediately puts on the brake and shuts off the air. 
As soon as the speed falls the brake comes off, and the 
engine starts again witbout attention on the part of 
the driver. There is also a speed indicator driven by 
a band. 

The frame of the car is strengthened by a truss which 
rises to the level of the under side of theseat. For mov- 
ing it in the shed there is provided a hand turning gear 
consisting of teeth cast on the inside of one of the 
driving. wheels, and engaging with a three-toothed 
pinion turned by a handle.—EHngineering. 


—_— 0 
Jeddah and Mecca. 


Many parts of the East are rendered mcre unhealthy 
from the want of sanitary arrangements than from 
heat, locality, and situation. If the authorities in these 
parts are awakened to the necessity of cleansing the 
roads and streets, and providing drainage and water, 
there would be opened to engineers and contractors a 
large field in carrying out the necessary works. The 
following example, though a bad case, is probably not 
an extreme one: 

The once important town of Jeddah, on the Red Sea, 
now chiefly known as the landing place of the pilgrims 
constantly visiting Mecca—46,000 last year—and at 
which there was a serious outbreak of cholera in 1864, 
has at length obtained a water supply, but in other 
respects its sanitary state is not improved. Jeddah is 
about forty-five miles from Mecca, has a resident popu- 
lation of about 30,000, continuously augmented by 
pilgrims, the bulk of whom belong to the poorer classes, 
the prevailing temperature is a damp heat of 90°, and 
beyond the immediate suburbs the country, as far as 
the foot of the hills—ten miles—is a desert. Until 
recently the scanty supply of water for the inhabitants 
of the town was derived from a few cisterns and wells 
in the desert outside. For years attempts were made 
to have water brought into the town from the adjacent 
hills, where there existed a plentifulsupply in a natural 
reservoir at a distance to be traversed in four hours. 
For a long time these attempts failed, owing to the op- 
position of the proprietors of the cisterns and wells, as 
they derived a considerable income from the sale of the 
water, which was sold in ordinary seasons at 1d. per 
pail or 1°14d. per gallon, and in seasons of drought at 
much more. With the exception of two slight showers, 
no rain fell between December, 1886, and January, 1888. 
Fortunately, the waterworks begun some years previ- 
ously bad been completed, the scheme having at length 
been carried to a successful issue, and public fountains 
are erected in various parts of the town for the gratui- 
tous supply of water to the inhabitants. The quality 
of the water is excellent, and it is hoped that some im- 
provement may be looked for on the general unhealthi- 
ness of the town; but before this can take place much 
more will have to be done. There is no system of 
drainage. A large cesspool is constructed in the foun- 
dations of all houses when being built. This cesspool 
when full is emptied by the simple method of digging 
a big hole before the door and transferring the contents 
thereto. The repetition of this practice has converted 
Jeddah into a mighty cesspool, which, added to the 
absence of sanitary precautions generally, excessive 
heat, and scarcity of water, sufficiently accounts for 
the great mortality from fever, causing it to be the 
most unhealthy town on the Red Sea. 
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Preventing Noise on Bailway Bridges. 

According to La Semaine des Constructeurs, the 
government administration of the new metropolitan 
railroad in Berlin has devoted considerable attention 
to the subject of diminishing the noise of trains passing 
over the viaducts and bridges, which, of course, form 
the principal portion of the road. Wherever possible, 
the viaducts are built of brick or stone, and the sound 
of light trains running over these is not very annoying; 
but arches of masonry cannot well be used in crossing 
crowded streets, and the metallic structures employed 
in such places rattle and reverberate in a manner 
which not only upsets the nerves of pedestrians, but by 
startling horses passing beneath is frequently the cause 
of accidents. In experimenting to find means for over- 
coming the trouble, it is found that the form of the 
bridge does not perceptibly affect the noise from it, a 
lattice truss, notwithstanding the multiplicity of joints, 
producing no more sound than a plate girder ; but the 
length is a very important factor, so much so that the 
noise is considered by the German engineers to be 
directly proportioned to the span of the bridge. 
Where the rails rest on wooden cross ties, or on timbers 
running longitudinally, the sound is less than where 
they are secured directly to the metal, and it may be 
still further diminished by placing cushions of felt or 
rubber under the timbers before bolting them to the 
bridge construction. 

To cover an iron bridge entirely with planking does 
not appreciably diminish the noise from it unless the 
planking is covered with gravel, a thin layer of which 
has a marked deadening effect, while still more ime 
provement is obtained by thickening the layer of gravel 
about the track so as to bury the cross ties or longi- 
tudinal timbers on which the rails rest. Profiting by 
these suggestions, the Berlin engineers have adopted 
two different systems for diminishing the noise of trains 
on their viaducts. One is to bolt to the bridge struc- 
ture long troughs of sheet iron, about 16 in. wide, so 


MODERN MILITARY APPLIANCES, 
In modern warfare those preparations which facili- 
tate the rapid transportation of the army, the com- 
munication of the several sections with one another, 
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ERECTION OF THE TELEGRAPH BY THE 


and the prompt and satisfactory supply of provisions 
to the troops, play as important a part as the arming, 
equipment, and leadership of the army. For years 
past the Austrian war department has made a point of 
improving and perfecting the existing military arrange- 


THE RESTORATION OF A PORTION OF A ROAD BY THE RAILROAD AND TELEGRAPH REGIMENT. 


arranged that a rail will come in the center of each. 
The troughs are then filled with gravel, in the middle 
of whichis buried the longitudinal timber carrying the 
rail, and the space between the troughs is covered with 


ments, and has lately made many innovations in this 
direction. 

It is very important for the welfare of the troops that 
they should always be provided with fresh meat and 


the army, and the latter by the use of transportable 
field bakeries. The separable field ovens of the 
“Payer system,” which are used in the Austro-Hun- 
garian army, proved, during the last great maneuvers, 


RAILROAD AND TELEGRAPH REGIMFNT, 


to be excellent. The ovens are taken apart, and they, 
with the other utensils belonging to the field bakeries, 
are placed on special wagons and carried with the 
troops so as to be ready in caseof need. A field bakery 
generally consists of three sections of forty-eight ovens, 
each section being divided into four parts, and each of 
these parts containing four ovens, which latter are 
always set up and operated in pairs. It requires four 
hours to set up the ovens and tents. A field bakery of 
this kind can deliver 17,928 loaves of bread for nine 
‘*heats,” each loaf forming two rations. 

With the very extensive fronts of the large armies of 
the present day, it is not always possible to communi- 
cate by telegraph, specially when two divisions are 
separated by marshy ground. In such cases the field 
signaling apparatus can be used to advantage. This is 
an optical telegraph which consists essentially of a 
triangular and a hexagonal piece of linen, which can be 
so arranged in different positions in relation to each 


‘other that full dispatches can be transmitted very 


quickly. As, however, an apparatus of this sort cannot 
be employed in foggy weather, numerous electric tele- 
graphs must take its place. The construction of the 
latter (particularly the laying of the cables) is attended 
to by the railroad and telegraph regiment which has 
been formed in Austro-Hungary during the past few 
years. This is a corps similar to the pioneer corps, and 
is, like the latter, armed with the pioneer sword and 
also with the extra corps gun; and the uniform is of 
the sane gray with steel-green trimmings, bearing the 
winged wheel as a special mark. All of the officers of 
the telegraph regiment, as well as those of the pioneer 
regiment, are mounted. In placing the telegraph 
wires they are allowed to run off a drum which is 
mounted on two-wheeled cart, and then secured to the 
light, transportable telegraph poles which are supplied 
with insulators. Furthermore, the construction of 
short connecting railroads for the transportation of 


iron plates on which is spread a thin layer of gravel.| bread. The former is obtained by driving cattle after | troops, ammunition, and provisions forms a part of the 


The second method, which is found to be more efficient 
than the other, consists in placing a continuous series 
of shallow iron troughs, about 5 ft. square, along the 
line of the tracks. These are filled with gravel, on 
which the ties and rails are laid. 

[In New York it is noticed that a heavy fall of snow 
renders the elevated railways almost noiseless. ] 

a 
Horse, Steam, or Electricity. 

Mr. Ransom, writing on the comparative cost of steam, 
horse, cable, or electricity, takes a sample road, six 
mniles long, with twenty-four cars, a speed of six miles 
an hour, and running twenty hours out of twenty-four. 
This would require forty-eight horses on the lines and 
192 in the stables, costing, with harness, initially about 
$38,400. The initial cost for electrical plant he esti- 
mates at $26,500, for cable plant $35,000, and for com- 
parison these figures may be put : 

A motor plant of horses costs $38,400 ; of electricity, 
$26,500; of cable apparatus, $35,000. With regard 
to the road, the estimate is for horse road single 
track per mile, $9,000; electric varies, according to 
system, from $10,000 to $23,500 ; cable roads from $30,- 
000 to $110,000; steam, $9,000. If old roads have to be 
adapted to the new traction, the cost of adaptation is 
given for a six mile road : For cable, $265,200 ; for elec- 
tricity, $70,500 ; for steam, $40,000. In conclusion, Mr. 
Ransom says: ‘In original cost, expense of operating, 
cost of maintenance, outlay in applying to old roads, 
steam distances every other mechanical system.” 
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duty of the railroad and telegraph regiment, while! structed that it can be thrown in and out of gear— 
thrown in when operating, and thrown out to draw the 
chain out its full length for the next pull, to avoid the 
moving of the lever. 


another important duty consists in replacing parts of 
roads destroyed by theenemy. This regiment, like the 
pioneer corps, has a special train for carrying the build- 
ing material, the necessary ; 
tools, blasting materials, 
etce.—Illustrirte Zeitung. 
—__0-eo—_____ 
Sugar from Coal Tar. 
The wonderful coal tar. 
sugar story, which has 
been published in nearly 
every newspaper within a 
year, is again revived, and 
from a recent article in the 
German Sugar Manufac- 
turers’ Journal it appears 
that a factory for the pro- 
duction of that wonderful 
product known as saccha- 
rine is now completed, and 
will. be: fully equipped for 
work in a few weeks. It 
is located in Westerhausen, 
near the old historic city 
of Magdeburg. This coal 
tar sugar, having a sweet- 
ening power 300 times 


be made to clear.from one to two acres of ground with- 
out moving it, the machine adjusting itself, as each 
stump is loosened, toward the next strongest stump, 
and so on as the operation proceeds, until all the stumps 

are extracted. The serv- 
| ices of two men and one 


boy are all that are requir- 


ed to work the machine 


successfully, and when in 


greater than cane sugar, it 


operation from one to five 
or more stumps at a time 
can be seen yielding to its 
great power. It is also well 
adapted for the pulling of 
standing timber of the post 
oak variety and for mov- 
| ing buildings and other 
heavy bodies. 

For further particulars 
with reference. to this in- 
vention, or machines made 
under it, address Mr. John 
Cornelius, Buffalo, N. Y., 
where the machine is now 
on exhibition. 


——+oe—___—__ 
Sick Headache. 
Dr.§. F. Landrey says in 


is said, will be used for 
xing with glucose, and it 


8 presumed will, in a large 


measure, displace the pro- 


duct of the cane for the 
same purpose. The jour- 
nal from which we gather 
the above facts also states that one pound of the new 
saccharine mixed with 500 parts of glucose gives a com- 
pound as good as the best sugar used on the Continent, 
while it can be supplied at a much lower price. 
Se 
A SIMPLE AND POWERFUL STUMP PULLER. 

A stump pulling machine in which the power is ap- 
plied on the screw priuciple, through a worm wheel 
working horizontally, in connection witha chain wheel, 
and by which the most difficult jobs can be readily and 
economically performed, has been patented in the 
United States and Canada by Mr. John Cornelius, and 
is represented in the accompanying illustration. The 
framing of the machine is preferably of iron, to give 
greater strength and durability, and in the frame are 
journaled horizontal and vertical shafts, the latter hav- 
ing an upward extension to receive the sweep to which 
the team is hitched. The vertical shaft is stepped in a 
socket block, with washers, to save wear, and is pro- 
vided with a worm which meshes with a worm wheel 
on the horizontal shaft. This vertical shaft is so con- 
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Popular Science News that 
the headache of indiges- 
tion, accompanied by sco- 
toma, or scintillations and 
dazzlings of light before the 
eyes, is always due to acidi- 
ty and evolution of gases in 


There is rigidly fixed on the horizontal shaft, in con-| the stomach. When not accompanied by aphasia or by 


nection with the worm wheel, a chain wheel, on which 


a want of co-ordination, it is easily cured by common 


the chain is wound in operating or unwound by throw- |saleratus or supercarbonate of soda. Let the patient 


ing vertical shaft out of gear. The chain wheel is 
formed with a radial circumferential groove adapted 
to receive the size of chain to be used, there being 
three different sizes made of the machines, which vary 
only in the use of a lighter or heavier screw wheel, and 
in the different chain wheel required for the stronger or 
lighter chains best adapted for various classes of work. 
Guides, in the form of tubes or throats, are fitted for 
the passage of the chain through them to and from the 
chain wheel, the machine being adapted to pull with 
either direction of movement. The machine may be 
anchored to the ground or to a central stump, and un- 
der strain will assume position with the receiving guide 
in the direction of the greatest strain, the machine con- 
forming to the variations in strain. A principal point 
claimed for this machine over others is that, while the 
latter are carried or drawn from one stump to another, 
this machine, being anchored to a central stump, can 


take one-fourth of a teaspoonful in much water—say, 
four to six tablespoonfuls, or more—wait a few minutes, 
and if not relieved repeat the dose. - The glimmering 
soon ceases, and the pain forgets to follow. Hot water 
can be used if the stomach is very weak, and Bondault’s 
pepsin will sometimes relieve it without the soda. 
nt 
Human Bite. 

Physicians agree that the poison conveyed by human 
teeth is one of the most annoying that they have to 
deal with. One of them writes to the Medical Reg- 
ister: “I have under my attention severe and most 
complicated cases of blood poisoning, in which the pa- 
tient had but slightly abraded the hand in the course 
of a fight by striking the knuckles against the teeth of 
his opponent. I have known hands thus poisoned only 
saved from amputation by the application of allthere- 
sources of science.” 


THE 


JOHN 
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Natural History Notes. 

A principal attraction up at the Central Park is the 
monster elephant recently purchased, and now in the 
big stable back of the ‘‘Lion House.” Though evi- 
dently very young, he is quite as large as ‘‘Samson,” 
who will be remembered as by far the largest of the 
great herd that have made the park their home for 
Many a day, but now goneto Europe with acircus, and 
Superintendent Conklin, well versed in elephant lore, 
says if he keeps on-.growing he will soon be much larger 
than ‘‘ Jumbo” was, and consequently surpass in height 
any captive elephant of these times. He has an oblong 
head, concave forehead, and small ears, which proves 
him to be of the order Hlephas indicus; the African 
variety having a rounded head, convex forehead, and 
enormous ears. With increasing tissue and bone, 
though now nearly nine feet high, his appetite grows 
apace; he having an eager tooth for carrots and tur- 
nips, and consuming daily about 214 trusses of hay, 200 
pounds of vegetables, washing it down with about 
80 gallons of water. Curiously enough, the natural 
enemies of the elephant—the tiger and the rhinoceros 
—are both near by, in the adjoining ‘* Lion House,” 
and, when the doors are open, almost in clear view of 
their prey. 

Another curiosity is the infantile agouti, Dasyprocta 
isthmica, the Chloromys of Cuvier, born a fortnight 
since, and the only specimen ever bred in North 
America. It looks like a rabbit when it sits up on its 
haunches, the mother having the general appearance 
of a great rat, whence its common name in the language 
of Central America, mountain rat. It has sharp and 
well developed claws, which would lead to the belief 
that it is both a burrower and a climber, yet it is 
neither. Like the rabbit, its hind legs are longer than 
the fore. It sits erect while eating, holding its food be- 
tween its forepaws, and though now having nothing to 
fear, barred safely in its cage in the park, it cannot 
overcome the habit of caution it inherits, of stopping 
continually while feeding, looking furtively around, 
and then, as if to make assurance doubly sure, test- 
ing the air in its immediate vicinity with its acute 
nose to discover if enemies unseen are lurking about. 
The agouti is allied tothe rabbit and cavy, and its 
flesh is highly prized as food among the Indians of Cen- 
tral America. 

The newly arrived tayra (Mustelida) is about eighteen 
inches long, with a thick coat of jet black fur, chang- 
ing to golden yellow about the throat, and sparkling, 
restless eyes. He is from South America, and evidently 
unused to confinement, being continually in motion, in 
a vain attempt to discover a loophole of escape to the 
delightful country now surrounding him in the park ; 
an eagerness by no means lessened by the vernal odors 
that now and then are wafted through the open win- 
dow just before him. Of the weasel order and cousin 
to the badger, the ermine, and the ferret, and the like, 
he is loose jointed, serpentine in movements, crafty, 
and cruel, and, in order to conform strictly to his class 
—Mustela—he has an elongated body, short legs, round 
ears, five toes on each foot, and sharp claws. He will 
attack any kind of small animal, his favorite hold be- 
ing just back of the head, and his jaws and teeth are 
so powerful he will often crush the skull of his prey, 
killing whenever he can, apparently from pure ma- 
liciousness. In his native country he is regarded as a 
pest, for, because of his slender body and loose joints, 
he manages to get at poultry, let them be cooped up. 
ever so tightly, and will carry his thirst for blood 
among fowls even to the point of extermination, if not 
detected and driven off in time. 

The recently arrived Philippine Islands deer is a shy 
beast, rarely venturing out of his straw bed in the lit- 
tle house in the deer park, though perhaps it is the 
climate he dreads rather than the nurses and children 
that, all through the day, peer into the wired inclosure, 
for coming from the Eastern archipelago, on the border 
of the China Sea, it is very warm, being, indeed, in the 
tropics, and he would doubtless prefer more rain and 
not quite so much snow, as it never snows where he was 
raised, though raining for quite half of the year. He 
resembles not a little what is generally called the hog 
deer, a specimen of which is also to be found in the 
park, and will be pointed out to you by the keeper if 
youask him. His body is very large, considering his 
height and the size of his legs. The coat is brown and 
fawn colored, with here and there a trace of white. 

The spotted cavy, Coelocenys cavy, also a recent 
arrival, is of the order Rodentia, like the agouti, but, 
unlike the latter, does not sit upon its haunches and 
eat out of its fore paws. It bears a strong resemblance 
to a Guinea pig, comes from Brazil, and, like our own 
prairie dog, undermines large areas with burrows just 
under the surface of the ground, where he lives. 

The recent blizzard proved too much, for many of the 
pea fowl and Guinea fowl, which are left to run free in 
the park all winter, were frozen. The two big white 
polar bears in the large inclosure under the hill north- 
west of the Arsenal were the only animals in the park 
who really appreciated the blizzard; and when a gang 
of men, muffled to the tops of their heads, went out to 
dig out the deer, in the inclosure opposite to the bear 
pit, who were like to be snowed up tight in their house, 


they discovered the polar bears sitting in the most ex- 


posed part of their den, with the gale rushing through 
and appearing to be thoroughly happy, as if this was 
the first time they had been cool enough since they left 
the frozen North. 
— 0 
Waterspouts. 

The March supplement to the government pilot 
chart, issued by the Hydrographic Office, Washing- 
ton, contains amap showing the localities of the oc- 
currence of several recent waterspouts, with reports 
concerning some, and other general information. We 
abstract the following : 

Waterspouts are simply special cases of whirlwinds 
and tornadoes, as these are special cases of cyclones, 
but on a much smaller scale. The general principles 
underlying all these phenomena may be stated as fol- 
lows: A layer of warm, moist air at the surface of the 
ocean happens to have above it a layer of cooler, 
drier air. This condition of things is one of unstable 
equilibrium, and sooner or later the warm, light air 
at the surface rises through the cooler and heavier air 
above. This process sometimes takes place gradually 
over large areas, but at other times it is more local, 
and there seems to be formed in the upper layer a 
break or opening through which the air of the lower 
layer begins to drain upward, as through a funnel. 
Under favorable conditions—that is, when the differ- 
ences of temperature and moisture and the supply of 
warm, moist air at the surface are great—this action 
becomes very intense, and this intensity is still fur- 
ther increased by the fact that as the air rises its 
moisture is condensed, the latent heat thus liberated 
adding to the energy of the rising column of air. Now, 
as this surface air rushes in and escapes upward 
through the opening thus formed in the upper layer, 
it takes up a rotary or whirling motion, the velocity 
of which increases toward the center or axis of the 
funnel, and asuction or partial vacuum is created, as 
indicated by the low reading of the barometer at the 
center of a cyclone or whirlwind. In the case of a 
great cyclone or hurricane, the direction of rotation is 
determined by the revolution of the earth about its 
axis, and the well known law of stormsis founded on 
the facet that this rotation is, in the northern hemi- 
sphere, invariably against and in the southern with 
the hands of a watch as you look at a watch laid 
down with the face up. In the case of tornadoes and 
waterspouts, this direction of rotation is not so uni- 
form, although the same law holds. good in most eases. 

When a whirlwind is thus formed over the ocean, 


‘water is often drawn up the center of the whirl some 
‘distance, owing to the suction created, and at the 


same time the moisture in the air is condensed as it rises, 
so that the name “ waterspout” is very applicable. 
Indeed, sometimes a spout will burst over a vessel and 
flood her decks with water, as a. cloud burst does a 
mountain side. When a spout is forming, its upper 
portion is often visible first, seeming to grow down- 
ward from the clouds. By) observing carefully with a 
telescope, however, it will .e seen that the motion in 
the column itself is upward, although the moisture in 
the air which is rising is condensed lower and lower 
down, thus rendering the whirl visible lower down 
continually, and making it appear to be actually de 
scending. 

A report has been received from Captain Dexter, 
American steamship City of Para, who saw several 
large spouts, January 22, in latitude 31° 47’ N., longi- 
tude 74° 33' W. The wind was strong from the north- 
east and the sky overcast, with light scud, but the sea 
was comparatively smooth. Three huge spouts were 
seen at once, and six in the course of half an hour. The 
water seemed to be drawn up from the sea, mounting 
in spiral columns of tremendous thickness, with a loud, 
roaring sound. Some of the columns were vertical, 
some inclined at a considerable angle, all of them in- 
creased in size at the top and blended with the clouds. 
A fine rain or mist filled the air, and continued for 
some time. The wind soon after changed to east. 

Captain Cleary, British steamship River Avon, states 
that on the 28th, in latitude 39° 30' N., longitude 57° 
20’ W., he saw what he took to be a heavy squall to 
the southeast. Upon looking at it with his glass he 
saw that it was a whirlwind, raising the water to a 
great height. It must have been over a mile in diame- 
ter, but he hesitates to even estimate the height to 
which the water was raised or the size of the spout, 
although it must have had terrific power. Shortly 
afterward a smaller one passed close to the ship, whirl- 
ing along the water and raising the spray to a height 
of fully a hundred feet. Evenas far south as Bermuda 
the conditions were the same, for on the 27th a whirl- 
wind swept across the parishes of Southampton and 
Warwick, unroofing houses, blowing down trees, and 
damaging property generally. 

Similarly, two cyclonic storms, which seem to have 
originated about the Bermudas on the 10th and 12th of 
February, as indicated in the weather review pub- 
lished on the March pilot ghart, were attended by 
water spouts, at least one of which was disastrous to 
shipping. February 10, at 9 A.M., Captain Smith, 
British steamship Ethelbald, in latitude 28° 18’ N., 
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a northeasterly direction, rotating, apparently, with 
the handsof a watch. The barometer was rising, fresh, 
variable winds, mostly southerly, sky overcast, with 
very heavy rain. At this time the American bark 
Reindeer, Captain Strandt, was about 200 miles to the 
westward of the Ethelbald, running up the coast 
toward New York, in the Gulf Stream. On the 11th, 
the weather became squally, with light southerly 
winds, and at 10:30 A. M., in latitude 33° 04' N., 
longitude 76° 06’ W., when the vessel was under full 
sail, a heavy waterspout passed over her, completely 
dismasting her below the heads of the three lower 
masts. No previous warning was received, the weather 
was apparently clear at the time, and the whole affair 
was over in a few minutes. The dismasted vessel 
reached Bermuda on the 16th. 

That portion of the North Atlantic from the northern 
coast of Cuba to the 40th parallel, and from the At- 
lantic coast of the United States to the Bermudas, is 
pre-eminently a region where waterspouts are liable 
to occur, owing largely to the warm, moist air which 
hangs over the Gulf Stream and the cool, dry air 
brought over it by the northwesterly winds from off the 
coast. A glance at the pilot chart, which shows the 
general course of the Gulf Stream and the positions 
where waterspouts have been reported, indicates this 
fact very clearly. This great warm ocean current is 
now beginning te reassert itself after a period of com- 
parative quiescence during the winter months, aad 
with increasing strength and volume is appronshines 
its northern limits as the sun moves north in declina- 
tion. 

The warm, moist air overhanging this great ‘‘river 
in the ocean,” and the cool, dry air brought down 
from the coast and from over the cold inshore current 
to the northwest, are thus the elements whose intermin- 
gling generates these dangerous whirlwinds on the 
ocean. 

Everett Hayden, of the division of marine meteor- 
ology, says: The attention of masters of vessels is 
again called to the desirability of making full and ac- 
curate reports of these, asof other marine phenomena, 
by means of which our knowledge can be still further 
increased. The most important observations regard- 
ing a waterspout are the temperature of the air and 
water, the reading of the barometer, direction and 
force of the wind, and the changes which take place 
in each while the spout lasts. Also, the direction of 
rotation of the whirl, and an estimate of its size, char- 
acter, and changes of form, with, if possible, sketches, 
however rough, of its appearance at the various stages 
of its formation and progress. Many naval vessels are 
now provided with photographic apparatus, and port- 
able cameras are in such common use by travelers 
that it may not be too much to expect that advantage 
will be taken of some favorable opportunity to secure 
instantaneous photographs from the deck of a vessel 
to illustrate these remarkable phenomena. Such pho- 
tographs would be of the greatest value and interest to 
this office. J. R. BARTLETT, Commander, U.S. N. 

Hydrographer to the Bureau of Navigation. 
, Tr +8 Oe 
: Lipaning as a Substitute for Cod Liver Oil. 
i oil is in certain cases so wonderful a medi- 
cine, that we must regret that we do not know its 
active constituents with exactness, so as to be able to 
administer them in a form less repugnant than that of 
the oil itself. M. Mering has performed an experiment 
in this line that should be noted. 

Starting from the theory, adopted by most doctors 
and pharmacologists, that cod liver oil owes its su- 
periority over other fatty oils to its richness in oleic 
acid—white oil contains from 0°18 percent to 0°71 per 
cent, and brown oil 2°54 per cent to 5°07 per cent—the 
author has tried experiments with a mixture of olive 
oil (100 parts) and oleic acid (6 parts), to which he has 
given thename of lipanine, and to which he attributes 
the following advantages : 

Lipanine would have no disagreeable taste and would 
be perfectly digestible, because of its high emulsive 
power, oleicacid saponifying with the alkalies of the 
bile and pancreatic juice. For this reason it could be 
administered for long periods in large doses without in- 
jury to the digestive faculties. In fact, M. Mering re- 
ports that for a period of six months he administered 
this remedy to forty patients, of whom thirty were 
children, and that all took it without repugnance and 
without subsequent ill effects. The dose varied from 
one to four teaspoonfuls, according to the patient's 
age, and this was continued from six weeks to 
three months. Most of the patients were scrofu- 
lous or rickety, some consumptives or diabetics. All 
of them under this treatment increased in weight, 
their general condition improved, their strength re- 
turned, and these good results were obtained also 
among agreat number of children in charge of Pro- 
fessor Kohts. Ina word, these effects would appear ab- 
solutely comparable with those obtained with cod liver 
oil,, but the advantages of lipanine in its freedom 
from taste, easy toleration by the stomach, and capa- 
bility of administration in the hottest summer weather 
are equally obvious.—Revue Scientyique. 
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EXPLOSION OF AN OSTRICH EGG. 

Our sketch shows a scene in the basement of the Pea- 
body Museum, New Haven, Conn., at the time of: the 
explosion of an ostrich egg in the hands of Dr. George 
Baur, who was experimenting with it. An odor was 
produced in the building worse then condensed sul- 
phureted hydrogen and rotten eggs combined. When 
Dr. Baur came to New Haven to assist Prof. Marsh in 
the Peabody Museum, he wrote to Dr. Atherstone, in 
South Africa, for some ostrich eggs. They were shipped 
on November 14, 1885, in the bark Aurelia. She was 
wrecked near Trinidad, but the eggs were saved, and 
reached New Haven several months ago. 

On the day of their arrival Dr. Baur found four of 
them in the box, and began at once to get the embryos 
out of the shells, for they were what he wanted to ob- 
serve. He had filed two little holes in two of the shells, 
and had blown out their contents successfully. 

He wrapped a towel around the third, and began to 
file a hole in its shell. A hiss and an explosion followed. 
which knocked over and astonished Dr. Baur, and 
when he recovered he 
found himself cut and 
covered with the con- 
tents of the shell. None 
of the stuff had hit him 
in the eyes, but his face 
was considerably cut 
up. 

“Dr. Baur says that 
the first two eggs had 
been punctured and 
treated with sulphate 
of mercury, which pre- ZY 
vents: fermentation, Ai | Ht} ; fe 
while the third had not, MN nl ili 
and its long voyage had SS 
stirred up a lot of pow- 
erful gas inside its 181g 
inch circumference 
shell, which burst as 
soon as the file had 
weakened it enough. 
The shell is an eighth 
of an inch thick, and 
so tough that it cannot 
readily be broken. As 
far as can be learned, it 
is the only accident of 
the kind on record. 

—_—_++e—___. 

Plows and Plowing. 

Professor J. W. San- 
born, of the Missouri 
State Agricultural Col- 
lege, has issued a bul- 
letin giving the results 
of experiments made by 
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556 pounds; per cent of draught saved by use of 
wheel, 14:1. In the test of colters, the old and new 
style knife and rolling colters were used, with the fol- 
lowing results: Average draught with colter on, per 
square inch of furrow turned, 5°77 pounds; with colter 
off, 4°99 pdunds; loss by use of colter in per cent, 
15°6, or about the same as the gain by the use of the 
wheel. 
Explorations at Sepharvaim. 

Mr. W. St. Chad Boscawen the other day delivered 
at the British Museum a lecture on the subject of the 
recent identification by Mr. Hormuzd Rassam of the 
ancient city of Sepharvaim. Mr. Boscawen began his 
lecture by saying that considerable interest had been 
aroused in the subject of Babylonian explorations by 
the statement that an American expedition was about 
to undertake explorations on the site. According to 
traditions recorded by Berossus, the city of Sippara had 
existed before the flood, and it was in the record cham- 
bers of its ancient temple that the books recording the 
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him, in which he shows 
that as plowing is usu- 
ally done there is a great 
loss of power, resulting 
in either inferior work 
or overtaxing th team, 
from the improper ad- 
justment of plows with 
reference to depth and 
width of cut, improper 
adjustment of harness, 
the use of colter of any 
forma, and the non-use 


of wheel or truck under 
the end of beam to regu- 
late the depth of fur 
row. The tests of 
draught were all made 
withthe dynamometer, 
previously testcd for its 
correctness, and its in- 
dications carefully not- 
ed, sothat the results arrived at can be accepted as 
correct. 

Most farm harnesses have an extension of the hip 
straps with a loop at the end, through which the traces 
pass ‘o hold the latter in place when the team is un- 
hitched. This loop is about ona direct line of the tzace 
\-hen the horscs are hitched to a farm wagon; but 
when ‘aken from _e wagon and hitched to the plow, 
the doubletrcc: are so much lower than when on th 
wagon as vu caus an angle in the trace from where it 
passcs through the supporting loop to the whiffletree. 
Such conditions he found caused a__srious rease 
the draught. The least draught is found where the 
trace extends in a direct line from its attachment at the 
hame to the center of draught in the plow whenadjust- 
ed to its best depth for working. 

The use of a colter of any kind also added to ‘the 
draught, while the use of a wheel under the end of th 
beam—now fallen into disuse—lessened materially ‘the 
draught. ‘hus, as aresult of several tests, with and 
withont thetruck or wheel, the following averages were 
reached: Average draught per square inch of furrow 
turned with wheel on, 4°87 pounds; without wheel, 


EXPLOSION OF AN OSTRICH EGG. 


history of the beginning and progress of civilization 
until the coming of the Great Cataclysm were placed 
by Xisathrus, the Chaldean Noah. Explorations on 
th site, alshoughnot indicating so remote an antiquity 
as antediluvian times, nevertheless clearly assigned to 
the temple of the Sun God, which formed the center of 
the city, an antiquity far exceeding any hitherto as- 
_ribed to events in Chaldean history. 

Th. lecturer then described the discovery of this site 

y Mr. Hormuzd Rassam, in 1880, in the ruins at Aboo 
Hubha, about nine miles from the banks of the Gu- 
phrates and about forty-five miles fr m Babylon. The 
explorations in tl. temple resulted in the recovery of 
several inscriptions which clearly proved the existence 
of “he temple and city us early as the 39th century be- 
fore the Christian era. Mr. Boscawen carefully de- 
scribed the evidence on which the antiquity of the 
famous B:bylonian Sargon’s inscription wis based. 
Tz historical statements on the cylinder of Nabonidus 
were in all other particulars accurate. The presump- 
tion was, therefore, strongly in favor of the authen- 
ticity of this remote date of 3,200 years prior to the re- 
storation, in B. C. 550. On palewographical grounds, 
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also, the remote antiquity of the inscription was cer- 
tainly to be admitted. 

Mr. Boscawen then proceeded to describe some other 
inscriptions found on this site, among which were some 
cylinders recording the restoration of the great canal 
known as the Nahr Malka by Khammurabi, a monarch 
who reigned about B. C. 2200. These inscriptions, 
coupled with others written nearly fifteen centuries 
later by Nabupalassar, the founder of the new Baby- 
lonian empire, showed that during the long time which 
had elapsed the Euphrates had shifted its course to the 
westward. In the remote period of the primeval Sar- 
gon (B. C. 3800) the river no doubt flowed close to the 
walls of Sippara, but in B. C. 2200 it had removed so 
far west that a canal had to be cut to connect the city 
with the river, and in B. C. 550 this canal had to be still 
further prolonged to meet the still receding river. 
These facts afforded geological evidence of the antiquity 
of the city. Mr. Boscawen then proceeded to describe 
the temple which Mr. Rassam had discovered, and 
pointed out the close resemblance which it presented 
to the Jewish temple. 
Its internal arrange- 
ments, and even the 
names of the different 
portions, were identical 
with those of the Jewish 
temple. The Holy place 
(hekal) was separated 
from the Holy of Holies 
(parrako) by a veil. 

The lecturer next 
passed to a study of the 
civil portions of the 
temple, and remarked 
how close a parallel 
these presented to those 
of the Mohammedan 
mosque. The temple 
was the treasury. It 
wasalso the school, and, 
like the mosque, was 
supported by glebe or 
wakuf estates and by a 
regular tithe. As an 
interesting example of 
the tithes levied in 
Babylonia, Mr. Bosca- 
wen quoted a very im- 
portant tablet record- 
ing the payment of the 
tithes by the major 
domo of Belshazzar, and 
also a list of dues paid 
by the prince himself 
on behalf of himself 
and his father. 

The lecturer then de- 
scribed the remarkable 
discovery made by Mr. 
Rassam of the treasury 
of the temple, in which 
several thousand tablets 
were stored. These 
tablets were of the 
greatest importance, 
covering a period reach- 
ing from the fall of 
Nineveh, in B. C. 625, 
until the time of Alex 
ander the Great. These 
archives threw _ the 
greatest light upon all 
branches of Babylonian 
social customs, and en- 
abled us to restore the 
life of the people in the 
bygone past with the 
fullest detail. Mr. Bos- 
cawen, in concluding his 
account of the work, said that great as had been the 
light thrown upon the history of the city, of which 
a few years ago we knew so little, it was very meager 
compared with what might be done when the still 
buried portions of Sepharvaim shall have been tho- 
roughly explored, and he trusted that the work would 
now be undertaken and thoroughly and systematically 
carried out.—London Times. 

rt 0 

: ‘The Canada Fishery Question. 

Fish, like insects, swarm around a light, and this fact 
may have an imrortance which the Evening Journal 
(Ottawa) thinks may have a bearing upon the fishery 
dispute between Canada and the United States. The 
United “ tates stcamship Albatross has been fitted up 
with electric lamps for fishing purposes. These lamps 
arc incased in wire netting. The fish, attracted by the 
lights, swarm into the nets and are easily caught with- 
out other bait. If the electric light, as is now claimed, 
will answer all th purposes of bait, the Americans will 
havé no occasion to buy of Canadians, and Canadian 
fishermen will lose one of the natural advantages that 
they now have over Americans. 
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ENGINEERING INVENTIONS. 


A car coupling has been patented by 
Mr. Antoine Muller, of Terre Haute, Ind. Ithasalink 
adjuster by means of which the link may be held at dif- 
ferent angles to enter higher or lower drawheads, and 
an elevating shaft extending to the sides of the car by 
which the coupling pin may be lifted. 


A cut-off valve has been patented by 
Messrs. Roland Bentley, of Dresden, and Thomas Ford, 
of Longton, Stafford County, England. It consists of 
an equilibrium hollow cylindrical slide valve worked 
by an eccentric from the main shaft, with cylindrical 
valves inclosed therein and worked by an eccentric and 
governors, or otherwise, as an automatic variable cut- 
off or expansion valve for steam,,air, and water engines. 


———-#-¢-¢ ——_— 
MISCELLANEOUS INVENTIONS. 


A bed pan has been patented by Kate 
M. Duffey, of Astoria, Oregon. The invention covers 
certain details of construction whereby such a device 
may be used with as much convenience as possible, and 
can be readily and thoroughly cleansed. 


A trace supporter has been patented 
by Mr. Alfred Anderson, of Stromsburg, Neb. It is at- 
tached to the back pad skirt, and is adjustable thereon 
to hold the trace high or low, according to the size of 
the horse or the work to be done, the supporter having 
no direct connection to the back pad. 


A perforator for printing presses has 
been patented by Messrs. Robert and George Kennedy, 
of New Westminster, British Columbia, Canada. It 
has an oscillating bar carrying a series of perforating 
teeth, and adapted to be supported in the form, in com- 
bination with devices for oscillating the bar. 


A whiffletree hook has been patented 
by Mr. Jay C, Davis, of Marshfield, Wis. It consists 
of a loop having a slot dividing and leading into it, the 
slot being formed in a line diagonal to the direction of 
length of the loop, with a supporting plate adapted for 
connection with the whiffletree or bar. 


A nail brush has been patented by 
Mr. George H. Coursen, of Baltimore, Md. The rear 
end of the handle of the brush is provided witha 
central nail-cleaning projection and guards on opposite 
sides to protect the nail cleaner from injury, the design 
giving a very efficient shape to the nail cleaner. 


A floating oil distributer for vessels 
has been patented by Mr. John Ericson, of Sabine Pass, 
La. It consists of a boat of suitable size to be readily 
carried upon and secured against the weather side of a 
vessel in case of storm, to automatically, by the action 
of. the waves, distribute oil upon the waters to calm 
them. 


A barbed fence has been patented by 
Mr. Orlando Huffman, of Friend, Neb. The cables are 
formed of two strands, one above another, the barbs 
projecting in one direction only, downward from the 
cables, with other novel features, the fence being 
designed not to injure stock while affording an efficient 
obstacle to their passage. 


A folding chair has been patented by 
Mr. Hiram F. Henry, of Gowanda, N. Y. It is designed 
to be light, strong, and inexpensive, folding perfectly 
flat, and so that a series can be arranged to forma 
folding settee, the invention covering various nove) 
features, and being an improvement on a former pa- 
tented invention of the same inventor. 


A candlestick has been patented by 
Messrs. Robert H. Mehl and Robert Knott, of Brooklyn, 
N. Y. It is designed more particularly for lighting and 
ornamenting Christmas trees, etc., and consists of a 
wire bent to form a supporting arm, and near its upper 
end a loop with a reflector, and a pin wheel pivoted on 
an extension. 


A miter box has been patented by Mr. 
Charles Lyman, of Clarinda, Iowa. It consists of two 
hinged boxes having their approaching ends beveled, 
and their upper faces with a longitudinal groove, with 
other novel features, being especially adapted for 
tinners’ use in jointing eaves troughs or gutters at an 
angle. 


A vest protector has been patented by 
Mr. Benjamin Ives, of Chicago, Ill. It consists of an 
apron having a perforated binding along its upper edge, 
in combination with S-shaped hooks received in the 
holes of the binding and adapted to engage the edges 
of the vest pockets, making a simple and efficient device 
for protecting garments. 


An addition register for pencils has 
been "patented by Mr. Henry C. Rose, of Leadville, 
Col. This invention relates to that class of addition 
registers which are mounted upon the end of a pencil, 
and provided with register wheels and an index hand 
to indicate the aggregate of several successive addi- 
tions. 


A trunk has been patented by Mr. 
William J. Large, of Brooklyn, N. Y. To the tray are 
pivotec the arms of a bent bail-shaped rod, the body in 
one piece and the two arms at right angles to the body, 
and adapted to be held in suitable bearings at the back 
of the trank, so that in raising’ and lowering the tray 
both ends will move together. 


A perfumery stand has been patented 
by Mr. James C. Austin, of Brooklyn, N. Y. It is 
adapted more especially for holding bottled perfumery 
for exhibiting it to customers, and is designed to pre- 
vent theft, while affording full view of it in an attrac- 
tive manner, the invention covering various novel 
features in the construction of the stand. 


A reach coupling for vehicles has been 
patented by Mr. Stephen M. Wier, of New Haven, 
Conn. Combined with the axle and reach are conical 
bearings secured to the axle, and conical sockets at- 
tached to the reach for receiving the bearings of the 
axle, thereby providing large adjustable wearing sur- 
faces in which the king bolt is not subjected to wear. 


A gate has been patented by Mr. John 
W. Rutledge, of Shannondale, Ind. It is so constracted 


that whether a person approach the gate from one side 
or the other, by drawing on the operating cord the gate 
will be opened away from him, and by drawing on the 
operating cord on the opposite side the gate will be 
closed and latched. 


A mouth piece for pipes has been pa- 
tented by Mr. Henry C. Rose, of Leadville, Col. It has 
an attachment formed as a tubular stem with a bulbous 
end, having an annular opening around the bulb, which 
allows the smoke to spread and issue in a diffused sheet 
at right angles to the stem, modifying the effect of the 
hot current of smoke. 


A washing machine has been patented 
by Mr. Horatio J. Lockhart, of Fostoria, Ohio. This 
invention relates to washing machines in which the ma- 
terial to be washed is drawn between revolving rollers, 
one or more of them having a longitudinal reciprocating 
movement, and covers various novel features in a 
simple, durable, and easy running machine. 


A brick truck has been patented by 
Mr. James C. Steele, of Statesville, N. C. The inven- 
tion covers a novel construction and combination of 
parts in a hand truck especially adapted for transport- 
ing short brick hacks, either in the hack or on pallets, 
without rehandling or rehacking them, the truck being 
strong, light, and easily handled. 


An apparatus for making drills has 
been patented by Mr. John H. Kane, of Huntington, 
West Va. It has a pair of grooved rolls, a roll-advanc- 
ing mechanism, a gauge arranged in connection with 
the rolls, and a gauge-operating mechanism, being 
designed to make straight and spiral ground drills 
cheaply, and of uniform and standard size. 


An apparatus for transferring pig iron 
from its. bed has been patented by Mr. William H. 
Fredericks, of Johnstown, Pa. It consists of a combi- 
nation of lifting jacks, an elevated track frame mounted 
upon movable sections of the jacks, and bearing rails 
upon which wheeled trucks run, with other novel 
features, for transferring pig iron to the breaker for re- 
ducing it to proper lengths. 
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1. Elegant plate, in:colors, showing perspective eleva- 
- tion of a residence of moderate cost, with floor 
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Special. 


A CAPRICIOUS APPETITE, 


Irregular, unsteady, and hard to satisfy, is not a bless- 
ing. Anybody who “knows how to keep a hotel” can 
tell by long experience that these are the hardest people 
to provide for. With digestive apparatus demoralized 
by dyspepsia, these people hardly know what they want, 
and they are not satisfactorily nourished even with the 
daintiest dishesthat can be set beforethem. <A hearty 
and generous eater is easier to provide for, and what he 
eats tells on him to his own advantage and for the 
credit of those who feed him. ‘ 

Dyspepsia and indigestion are domestic horrors which 
al] may rejoice to berid of. It isa glorious thing to be 
80 well as to get away with pretty fuir quantities of 
good food. “I could not eat with any comfort” is the 
record of many a dyspeptic before taking Compound 
Oxygen. The corresponding record after a treatment 
by means of this great vitalizer is, “I have a hearty ap- 
petite, and now enjoy my food.” Worth trying. Write 
to Drs. Starkey & Palen, 1529 Arch Street, Philadelphia, 
Pa. for pamphlet about dyspepsia, also interesting trea- 
tise on Compound Oxygen. Sent free. 


Business and Mersonal. 


The charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 


All Books, App.,etc.,cheap. School of Electricity,N.Y. 

Expert aid rendered inventors in designing and con- 
structing machinery. Benjamin’s Scientific Expert 
Office, 35 Wall St., New York. 


Wanted—A practical tool maker. An experienced 
mechanic, capable of managing that department in a 
hardware manufactory, may apply for situation to 
“ Hardware,” P. O. box 773, New York. 


The success of some of the agents employed by B. F. 
Johnson & Co., Richmond, Va., is truly marvelous. It 
is not an unusual thing for their agents to make as 
high ag $20 and $30 a day, and sometimes the profits run 
up as high as $40 and $50—even more. But we hesitate 
to tell you the whole truth, or you will scarcely believe 
we are in earnest. Write them and see for yourself 
what they will do for you. : 


Special facilities for the manufacturing of all kinds 
of light machinery, hardware, and novelties by contract. 
Press work and stamping done on short notice. Acme 
B. H. Att. Co., Limited, 74 5th Ave., New York. 


Patent for Sale.—Rare chanceto make money. Small 
capital required. W.L. Lightbown, No. 468 N 8t. 8. W., 
Washington, D. C. 


For Sale—Two hundred shares of the Burgess Patent 
Steam Generating Company, of New York, at a low fig- 
ure. Address A. B. C., Drifton, Penna., Luzerne Co. 


Active, inflaential men, capable of dealing with prin- 
cipals, who can introduce the Edson recording steam 
gauge to the notice of steam users in their vicinity. For 
particularsaddress Jarvis B. Edson, 91 Liberty St., New 
York 


For the specific purpose for which they are designed, 
the batteries manufactured by the 
Partz Electric Battery Co., 
1723 Chestnut Street, Philadelphia, Pa., 
are the best:in the world. Catalogue now ready. 


Steel name stamps, 15 cts. per letter. Steel figures, 
$1 per set. F.A.Sackmann, 1099 First Ave., Cleveland, 
Ohio. 


Wanted—Draughtsman on printing machinery. Per- 
manent employment if satisfactory. Address Golding & 
Co., Boston, stating age, experience, and pay required. 

Duplex Steam Pumps. Volker & Felthousen Co., Buf- 
falo, N. Y. 


Brass, iron, and steel work of all kinds. Send sam- 
ple or description of what you want, and we will name 
price. T. F. Welch & Co., 8and 10 Medford St., Boston, 
Mass. 


For the latestimproved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., 1388 Jackson St., 
Chicago, Ill. 

Burnham’s turbine wheel is sold at net price to mill 
owners. Catalogue free. Address York, Pa. 


The Diamond Prospecting Co., 22 W. Lake St., 
Chicago, lll., general agents for the Sullivan diamond 
prospecting drills. 

Foree Bain, 76 Market St., Chicago, designer and con- 
structor. Electrical apparatus, fine and special ma- 
chinery, etc. 

Nickel Plating Manufacturers of pure nickel an- 
odes, pure nickel salts, polishing compositions,etc 3100 
“*Lattle Wonder.” A perfect Electro Plating Machine. 
Agents of the new Dip Lacquer Kristaline. Complete 
outfit for plating, etc. Hanson, Van Winkle & Co., New- 
ark, N. J.,and 92 and 9% Liberty St., New York. 


Perforated metals of all kinds for all purposes. The 
Robert Aitchison Perforated Metal Co., Chicago, Ill. 


The Railroad Gazette, handsomely illustrated, pub- 
lished weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books. 


The Knowles Steam Pump Works, 113 Federai 
8t., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of chargeon application. 


Link Belting and Wheels. Link Belt M. Co., Chicago. 


Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 


Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 


The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 


Curtis Pressure Regulator and Steam Trap. See p.77. 


Supplement Catalogue—Persons in pureuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the ScI- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, »¢chanics, and physical 
science. Address Munn & Co.. Publisiers. New York. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co.,: 
419 and 425 Waet th Street, New York, 
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Drop Forgings. Upward of 3,000 different articles. 
Billings & Spencer Co., Hartford, Conn. 


For best forges, blowers, exhausters, hand and power 


‘| drills address Buffaio Forge Co., Buffalo, N. Y. 


The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia 8t., New York. 


Gang drills for light work, 8g and under. Automatic 
or lever feed. Dwight Slate Machine Co., Hartford, 
Conn. 

Hoisting Engines, Friction Clutch Pulleys, Cut-off 
Couplings. D. Frisbie & Co.. 112 Liberty St., New York. 

Tight-and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 28, 

‘“‘The Improved Greene Engine.” Flat slide valves, 
both steam and exhaust. Providence, R.I., Steam En- 
gine Co., sole builders. 

No. 11 planer and matcher. All kinds of woodworking 
machinery. C. B. Rogers & Co.. Norwich, Conn. 

Rollstone variety lathe—bores, beads, and turns at the 
same time. Rollstone Machine Co., Fitchburg, Mass. 

Patent foot power scroll and circular saw, mortisers, 
lathes. Seneca Falls Mfg. Co., 666 Water 8t., Seneca 
Falls, N. Y. 

A Perfect Engine—Syracuse water motor, for driving 
light mach’y. Tuerk Water Meter Co., Syracuse, N. Y. 


Improved fine tools for mechanics—Manufactured by 
L. 8. Starrett, Athol, Mass. Send stamp for full list. 


NEW BOOKS AND PUBLICATIONS. 


DEFENSE OF THE SEA COAST OF THE 
UNITED StTatTEs. By Bvt. Brig.-Gen. 
Henry L. Abbot, u 8. Army. New 
os : D. Van Nostrand. 1888, Pp. 

In this book are contained a series of five lecture 

livered by the eminent author before the U.S. Nav 
War College, in November, 1887. The subject is treat 
from all aspects, and a very clear idea of the prese::.’ 
status of coast defense is presented. Many figures of 
artillery practice and results add to the value of the 
treatise. The author’s personal views are of course 
strongly brought out. Thus, his devotion to submarine 
mines, and his opposition to the pneumatic dynamite 
gun, which he intimates should be called a mortar, 
are equally clear, He claims that the last named 
weapon would be of great injury when used by the 
defense, as it would interfere with the success of fixed 
mines, by countermining or exploding them, thus de- 
stroying its own defenses. But by the use of ordinary 
care in its manipulation, it would seem secure from this 
danger. It is also perfectly clear that the enemy might 
use the pneumatic gun with great success, as a counter- 
mining, so that its uses in war are rather emphasized 
by this very objection. 


e- 


L°ELECTRICITE: NOTIONS ET APPLICA- 
TIONS USUELLES. Par Aug. Michant. 
foe : George Carré. 1888. Pp. viii, 

This book covers the whole science of electricity and 
all its applications. Much is necessarily treatedin an 
abridged style, but the whole subject is very well pre- 
sented. Upward of 300 illustrations, among which we 
recognize some reproductions from the columns of the 

ScIENTIFIO AMERICAN, add materially to the interest 

of the work, as they are generally well chosen and per- 

tinentto the subject. 


Easy EXPERIMENTS FOR SCHOOLS AND 
FAMILIES WITH HOME-MADE APPA- 
RATUS. By A. R. Horne, A.M., D.D. 
Chicago: A. Flanagan. 1886. Pp. 
79. Price 35 cents. 


GS "Send for new and complete catalogue of Scien- 
tiflc Books for sale by Munn & Co., 361 Broadway, N. Y. 
Free on application. 


HINTS TO CORRESPONDENTS. 
Names and Address must socompany all letters, 
i 


or no attention will be paid thereto. 3 is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and or number of question. 

Enquirtes not answered in reasonable time should 

repeated; correspondents will bear in mind that 

some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Iuformation on matters of 
personal rather than general interest’ cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 
Minerals sent for examination should be distinctly 
marked or labeled. 


(l) C. V. A. writes: 1. Iny our ScrEn- 
TIFIC AMERICAN of April 23, 1887, you describe the 
winding of the armature for an 8 light dynamo machine. 
Can two layers of wire be substituted for the four layers 
therein prescribed, making one layer of wire per sec- 
tion instead of two? Of course I would not expect such 
good results, but would find it much easier to construct 
it in this manner. A. You can make coils of one layer 
each, but the number of coils must remain the same. 
Better follow the instructions and use two layers in 
each coil. 2. Can ordinary paint be used for coating 
the top edges of a Leclanche battery cell to prevent 
the ealts of sal ammoniac from forming? A. Paint is 
not of much value for this purpose. Better use paraf- 
fine, tallow, or wax. : 


(2) W. O. D. asks: 1 How long will 
bichromate plunge batteries last in constant use? A. 
Three or four hours. 2. Are they expensive to keep in 
order (recharging, etc.)? A. As compared with steam or 
gas for motive power, yes. 3. Would the same pattern 
serve to use on bells and other experimental purposes? 
A. It is not adapted to ringing bells, but is excellent for 
a great variety of experimental work. A. Would a 
motor on smaller scale work as well, using less battery 
and of course developing less power? A. Yes. 
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Scientific American. 


(3) H. R. Y. asks: 


electric machine described in SUPPLEMENT, No. 600, 


suitable for electroplating? If not, what change should 
bemade? A. The dynamo referred to is not suitable 
for electroplating, but, by winding the armature with 


No. 12 wire, one layerin each coil, and the field magnet 
with No. 9, it may be made to answer the purpose. 2. 
Will cast iron do for the field magnet and armaturecore 
of the simple electric motor, described in No. 11, cur- 
rent volume of the ScrENTIFIC AMERICAN? A. Cast 
iron will do for the field magnet, but the armature core 
should be made of iron wire. 


(4) E. C. asks (1) if a piece of wrought 
iron of the required dimensions would not answer for 
the armature core instead of one made of wire. A. 
Wronght iron will answer, but not as well as iron w' 
2. Andif a field magnet made of wrought iron wo 
not answer for the one made of strips of Russia ir 
A. Yes. 3. Alsoif a battery, used for an electric 
would develop sufficient power to run the motor 
without using it torun anything else? The ba 
have isa pile Leclanche. A. No. fi 


(5) Old Subscriber.—SciENTIFIC AMER- 
IcAN SUPPLEMENT, No. 364, contains directions for 
transferring and coloring photographs on glass. 


(6) J. A. M. asks: 1. How ean I find the 
required height of water in any steam boiler? A. In 
horizontal tubular boilers, the water line should be at 
one-third the distance from the top of the tubes to the 
top of the shell. In locomotive stationary boilers, the 
water line should be one-third the distance from the 
top of the crown sleet to the top of the shell, In ver- 
tical boilers of ordinary make three-fourths of the 
tubes should be in contact with solid water. 2. How 
to make flanges on boiler and dome heads. A. Put 
flanges on boilers with a putty made of white'lead, iron 

rings, and Prince’s metallic paint, equal parts, made 
up with boiled linseed oil. 8. How canI make a verti- 
cal steam boiler any size, at small cost? A. We can- 
not teach an easy way of boiler making. Make boiler 
in the regular way with good material and workman- 
ship. 4. In making vertical boilers with the tubes ex- 
tending up above the water, is there not danger of the 
flues leaking? A. We do not approve of the use of 
vertical boilers, where a horizontal one can be. made 
available. The exposure of the upper end of the tubes 
and tube sheet to undue heat is not desirable, and gives 
much trouble inthat class of boilers, especially when 
made short, as for steam yachts and launches. 


() F. W. P. asks: Is there any chemi- 
cal which, added to melted glue, will keepit in a liquid 
state when cold? A. An excellent liquid glue is made 
by taking a wide mouthed bottle, and dissolving in it 
8 ounces best glue in 14 pint water by setting in a vessel 
of water and heating until dissolved. Then add slowly 
2% ounces strong nitric acid of 36° Baume, stirring all 
the while. Effervescence takes place with generation of 
fumes. When all the acid has been added, the liquid 
is allowed to cool. Keep it well corked and it will be 
read y for use at any moment. 


(8) J. G. F. desires a good receipt for 
making root beer. A. Take 1 ounce each of sassafras, 
allspice, yellow dock and wintergreen, % ounce each 
wild cherry bark and coriander, ¥ ounce hops, andj 
quarts molasses, Pour sufficient boiling water on the 
ingredients, and let them stand 24 hours, filter the 
liquid and add \¥ pint yeast, acd it is ready for use in 
24 hours. 


(9) C. J. W. asks: Can cast iron be sol- 
dered so as not to leak water, and how? A. Solder can- 
not be madeto flow on cast iron. Pure tin may be 
wiped over a crack by cleaning the surface and using 
tinner’s acid, with a soldering iron. 


(10) R. R. J. asks: Could an 8 light 
dynamo be ran by windmill to charge a storage bat- 
tery for lighting, and what power would be required to 
ron it? A. Yes; eight 16 candle power incandescent 
lights will require about 13g horse power with an 
economical dynamo. A windmill of 2 horse power 
should be able to charge a storage battery for an eve- 
ning dur ng the 24 hours and accumulate a surpias, 


(11) H. F. B. asks: Who was the pat- 
entee of themonkey wrench, and is the name spelled 
Monkey or Moncky? A. ‘**Monkey” is the proper 
spelling. The name islargely used for mechanical and 
nautical appliances. The wrench is very old, and we 
do not know that it was originally patented. 


(12) S. E. H. writes: I wish to make 
some hollow lead castings, about 4. pounds in weight, 
shell 44 inch in thickness. The crooked shape of cast- 
ing prevents digging the core from the center and 
clearing it from obstructions, although there is a hole or 
opening at each end. Can I cast themin iron mould 
(in. halves), using a suitableshapecore, and use a liquid 
that will soften the core, so that it can be washed out? 
A. Make the core with flour paste, as little as possible 
to hold the sand. Make it in halves, so that you can 
excavate a passage clear through the center when 
the halves are pasted together. Scratch out all the sand 
possible from the casting and make a connection with 
a waterfaucet or pump and wash out the central parts. 
If the sand does not all wash out, pour in sulphuric 
acid 1 part, water 2 parts, mixed. It will soon loosen 
the sand so that it will wash. 


(18) M. B. asks (1) a good cement to fill 
in the cracks of a floor before painting or staining it. 
A. Youhad better use strips of wood driven in and 
planed offjsmooth and even with the floor. Cement 
will break up and look rough in a short time. 2 
What preparation is used for lamp wicks to obviate the 
necessity of trimming them? A. Use asbestos wicking 
for incombustible lamp wick. 


(14) F. G. B.—The common varieties of 
prepared mucilage are made by treating dextrine with 
sulphuric acid, which in time destroys the color of the 
stamp. Better use a mucilage made by dissolving gum 
arabic in water. 

(15) J. C. B. asks the best way to cover 
steam pipes laid in very damp, moist soi). Cold spring 
water around them condenses the steam as fast as it 
flows in. A. You cannot protect the pipes when water 
has free access to the covering. Make a drain beneath 


1. Is the dynamo 


the pipe, then box the pipe with an air space of 2 inches 
allaround the pipe. Pipe can lay in chocks in the box 
to keep it in place. Cover the ends of the box to pre- 
vent circulation of air. 


(16) J. 8. G. asks how to straighten out 
Pieces of zinc (which are cut for shoe patterns) so as to 
make perfectly flat. The nnmber of zinc is 14. A. This 
work requires as much care as to flatten a saw blade. 
Gently hammer on a flat iron upon the parts that draw 
up or bulge, not on the bulge itself. A little practice 
is necessary. 


(17) V. L. C. asks: 1. How to make a 
strong cement to mend china. A. See the article on 
‘*Cements” in ScIENTIFIC AMERICAN SUPPLEMENT, 
No. 158. 2. How to make a preparation that will clean 
marble figures that are greasy and very dirty. A. Make 
a paste with fuller’s earth and hot water,cover the spots 
therewith, let itdry on, and the next day scour it off 
with goftfor yellow soap. 


(18) M. asks for a recipe for a yellow 
dye or stain, to stain sap pine or cypress. A. Either 
brush over the work with a tincture of turmeric or 
warm the work, and brash it over with weak nitric 
acid, varnish or oil as usual, a very small bit of aloes 
put into the varnish will give a rich yellow color to the 
wood, 


(19) A. H. T. asks a receipt for a strong 
percussion cap, one that explodes easily. A. Use 100 
grains of fulminating mercury triturated with a wooden 
muller on marble, with 30 grains of water and 60 grains 
of gunpowder. A solution of gum mastic in turpentine 
is used as a medium to attach the mixture to the metul. 


(20) J. L. P. asks how to make com- 
mon glue dissolved mix with linseed oil and remain so. 
A. We know of no means by which this can be accom- 
plished. An alkali such as soda or potash would pro- 
bably make them mix, but its effect would be to spoil 
the inherent qualities of the linseed oil. 


(21) C. J. 8.—You will find full direc- 


tions for pressing plants and forming a herbarium in 
SorenTIFIC AMERICAN SUPPLEMENT, NO. 501. 


(22) J. E. C. asks: What, articles com- 
bined will produce spontaneous Combustion in the 
shortest time? A. Water and potassium. 


(23) T. B.—Ampere’s theory states that 
currents of electricity travel around a magnet in planes 
atright angle to its axis, as if a fine wire were wrapped 
around it. No theory of any note holds that longi- 
tudinal currents exist in them. It is all theory and little. 
more than a framework to organize facts. If the ob- 
server looks toward the north pole of a magnet, the cur- 
rent is assumed to move in the direction opposite to the 
hands of a watch. 


(24) 8. W. writes: I wish to use a low 
fusing solder of lead, tin, bismuth, and cadmium, and 
find difficulty in making a strong joint. What should 
Tuse a8 a flax to obtain aclean solid joint, and not raise 
the melting point of the alloy, which fe 150° Fah.? A. 
Use Venice turpentine or Canada balsam. 


(25) J. S. asks: What kind of woods 
are the best to resist the action of steam, with the least 
amount of warping? A. Yellow pine and oak. 


(26) G. W. H. asks: What kind of oil 
should be used in oiling base ball bats after they are 
tarned out, and how should the oi] be rubbedin? A. 
Use boiled linseed oil on a rag. 


(27) C. E. H. asks the best way of clean- 
ing a bronzechandelier, soiled with fly specks, etc. A. 
See ScIENTIFIO AMERICAN SUPPLEMENT, No. 89, pro- 
cess for refinishing by dip and iacquer. 


(28) E. C. H. asks: 1. Will you kindly 
answer through your paper, whether the body of field 
magnet, or armature core of electric motor described in 
your paper of March 17, 1888, could be made of soft cast 
iron without injury to the working or the power of 
motor? A. Yes. It has been described and illustrated 
in ourcolumns. &. Is there any way or process to melt 
or dissolve small pieces of carbon, such as thrown out 
of electric etreet lamps, so as to make it into sheets of 
44 inch and upward in thickness? A. No. You may 
grind them to powder, and mix into a paste with sugar 
and water, and after moulding may heat them in a cov- 
ered receptacle to full redness. This will give an in- 
ferior product, unless a retreatment with the sirup, fol- 
lowed by asecond baking, is given. 


(29) J. P. F. asks: 1. Can you inform 
me how long the battery recommended will ron the 
“ Simple Electric Motor,” described on page 165, of the 
March 17, 1888, number, before becoming exhausted? A. 
Three or four hours. 2. Can the battery described on 
page 890 of the December 17, 1887, number be used to 
run this motor? A. The battery is too small for the 
purpose. 


(80) W. E. asks: 1. Could I not double 
the dimensions of the one described? A. Yes. 2. 
Would I need a larger size of magnet wire? A. The 
magnet wire may remain the same, and youcan adapt 
its resistance to your battery by connecting the coils 
2 inches parallel. 38. How many cells of bichromate 
battery would be required? A. About 12, 4. What 
power would it develop? A. Probably 4 horse 
power. 


(31) O. M. W. asks: 1. What is the best 
and cheapest battery to run simple electric motor de- 
scribed in ScrgNnTIFIC AMERICAN (vol. lviii., No. 2), that 
will generate current enough to run two sewing ma- 
chines? A. The plunging bichromate battery is best 
for the purpose. It will require about 8 cells, We ex- 
pect soon to describea battery adapted to the motor. 
2. Could motor be run with an open circuit battery. 
(Leclanche’or Bunsen), If so, how many cells of either 
would be required? A. The Leclanche battery is not 
adapted for running motors, as it polarizes in a very 
short time. 18 or 20 cells of Bunsen connected up in 
paralle] will probably rnn the motor, 


(82) W. P. K. asks: Is there anything 
with which paper may be saturated, so that the blank 


portions of the paper will be a conductor, while the 
portions covered by printing willjbe a non-conductor of 
electricity? A. Use bronzed paper and write on it with 
thick India ink. The surface of the paper will then be 
a conductor,except where protected by the ink. 


TO INVENTORS, 


An experience of forty years, andthe preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable usto understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patentseverywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents,either at home or 
abroad, are invited to write to this oftice for prices, 
which are.low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


Avril 3, 1888, 
AND EACH BEARING THAT DATE. 


[See note at end of list about copies of these patents.) 


Acids of the diamidoazojbenzidines,'production of 
disulpho and dicarbo, L. Paul.......... ..380,402, 380,403 
Advertising cards, device for displaying, O. C. 


Hoffmann........... ce seccccccssccs cee coceccces SOO, 
Animal trap, H. Barry.. - 380,643 
Animal trap, O. Hoffman - 380,489 
Axle box, car, K. Zallud... - 880,379 
Axle oiler, car, B. Housel.. « 380,436 
Axle, vehicle, A. Paterson.. er: seo 380,344 
Axles, sand band for vehicle, 3. H. Sharp. secceseee 380,628 
Baling press, R. W. Archer....... eseeseres: - 380,472 
Barrel lifter, 8. Turner......... eecccccccccececccccses GOU,040 


Battery. See Galvanic battery. Secondary bat- 
tery. 


Bed pan, K. M. Duffey.......... 

Belt carrier tightener, R. W. 

Belt, electric, C. B. Harness..... sees see eeteies eoeee 380,565 
ere cartridges, cap protector for, DeCoa & 
Bobbin » winding machine, CB. Rumsey. seve 880,852 
Bolting reel, ™. qhaner.. cece cone 880,527 
Boot or shoe, C. F. acartine (1). seceseseeee 10,919 
Boot or shoe, L. E. Shraqe. ose eee cesnees S80 M08 


Boot or shoe sole trimming Mactine, C. H. Trask. 380,600 

Boots or shoes, machine for ee the soles and 
uppers of, 8. W. Robinson... 

Bottle, mucilage, W. Rodiger ... 

Bow drill, A. Pranke........cccesseees 

Box. See Axle box. Cock box. File box. 
box. Miter box. 

Brace. See Saw brace. 

Brake. See Elevator brake. Vehicle brake. 
Wagon brake. F 
Brine, apparatus for making, C. B. Wiser.......... 380,378 

Broom holder, E. Gash......... . 
Brush, fountain, J. A. Pearce. 
Brush, nail, G@. H. Coursen....... 

Burner. See Gaseous fuel burner. Vapor burner. 


Hat 


Butter tub, A.C. HOWG..........ccecsceecceecees oe. 880,487 
Button, R. Liebmann........ 380,581 
Can opener, W. P. Quentell. - 880,406 
Candlestick, Mehl & Knott.. 380,506 
Car coupling, J. F. Macer.. «. 880,899 
Car coupling, A. Muller...... ~ 380,585 
Car heater and lighter, L. E. Truesdell... $80,411 
Car heater grates, support for. W. C. Baker........ 380,544 
Car, stock, N. Z. Seitz............2+++ee00+00+0880,600, 380,688 
Car ventilator, J. Hutton. .............cceceeeeee one 380,440 


Cars, electric signal for railway, J. R. De Mier.... 380,647 
Cars, head and back rest for railway, H. B. 


Cars, safety appliance for railway, J. A. Jamieson 380,630 
Cars, ticket holder for railway, J. B. Mclntyre.... 380,505 
Carrier. See Hay carrier. 

Cash register and indicator, W. Aldrich ....... ese. 380,542 
Cash register and indicator, Patterson & Heady.. 380,513 


Casting ingots, mould for, Hampton & Facer..... « 380,821 
Centrifugal machine, G. N. Downs............+++ ++. 880,555 
Chair. See Folding chair. Reclining chair. 

Chair, @. Hunzinger..... Py ilessiesetsesearaneee’s weecses 380,629 
Chairs, spring seat for, A. B. Blackburn eieio ae Sie ose 380,420 


Chopper. See Cotton chopper. 

Churn, A. Daul..........cscccccccecseccccccrseecsecses SO0,553 
Cigar tip cutter, V. Howell......... 
Clamp. See Skate clamp. 
Cleaner.¥8ee Pen cleaner. 
Clothes drier, J. L. Lincoln... 
Clutch, friction, H. C. Crowell 


Clutch, friction, J. A. Keller........... «+ 380,826 
Coat holder, automatic, Simmons & Bastman. 7 
Cock box, stop, N. Barry, Jr....... sesso 


Coffee or tea pot, J. J. Royle.... 
Coiled spring, Fowler & Waldorf.. 
Corn sheller, B. Herrington... 
Cotton chopper, A. Fleming. 
Cotton press, J. E. Lockett.............++ 
Counter stiffener machine, C. L. Tenney........... 
Coupling. See Car coupling. Pipe or hose coup- 
ling. Thill coupling. Vehicle reach coupling. 
Creases in sheets of flexible or elastic material, 
making, W. A. LOrenz..........cescccseereeeccees 380, 
Cufffastening, F. W. Allen 
Cultivator for listed corn, J. W. Brown 
Cup. See Oil cup. 
Cuspidor, Kochendorfer & Roth.. 
Cut-off valve, Bentley & Ford......... 


Educational appliance, H. O. R. Siefert.. 
Egg beater, E. Hadley...... 

Egg tester, C. Reuter......... 
Electric machine, dynamo, Crowdus & Sutton. eee * 880,820 
Elevator brake, R. L. Teed ++. 380,465 
End gate, J. Haish..... ........csceeeeseeeeseeee. eee. 880,483 
Engine. See High speed engine. Rotary engine. 

Steam engine. Traction engine. 


Envelope, G. A. Bobrick............. -+sseecseceeees 380,616 
Evener, four horse, W. D. Sauer.........se.ece.eee 
Extractor. See Stump extractor. 

Eyeglasses, A. Kahn se ceccccees esse sees SO 4IT 
Feed rolls, means for operating, L. Kissner r - 380,579 
Fence, H. Richwine....,...........+6+ 380,457 
Fence, G. E. Shelley............... 380,529 
Fence, barb wire, J. W. Griswold 380,888 
Fence, barbed, O. Huffman.. + 880,573 
Fence post, Harmon & Nutt.................6.. - 380,627 


Fences, machine for making picket, J. C. a « 380,482 
File box, suspension, M. R. Jewell. 


File handle, C. J. Prankard............ Sales clea sae socio 380,660 
Fire alarm signal boxes, keyhole guard for, H. 
Smith....... Sieenssssesecesesssdsetecstecssssacecses 380,887 


Fire kindler, G. D. Streeter. . 
Flood gate, W. 8. Huston.. 
Fog signal, E. E. Mann..... 
Folding chair, H. F. Henry...... 


Folding table and blackboard, combined, F. 
TPAD eisai a cescdecvvatscsesvececsecseedcecses - 880,368 

Frame. See Photographic printing frame. Spine 
ningframe. | 

Frogs, switches, etc., foot guard for, G. Nevens... 380,586 

Furnace grate, J. Cone. Matsited cveteaiseuiast soe saesae 380,312 


Furnaces, air injecting device for boiler, KE. B. 


Galvanic battery, C. E. O’Keenan.. 
Galvanic cell, W. Frishmuth. 


Game counter, C. Fearon...........esecsescesece wee. 380,428 
Gas motor engines, igniting apparatus for, N. ‘A. 
QUO. sesccecscassscecesiseaeeessedeccncdeeseesses de 380,511 


Gas pressure governing apparatus, F. H. Hamble- 
COM. cccccccccccccoee seeeseses soeeee 
Gaseous fuel burner, W. T. Smith et al. 
Gate. See Endgate. Flood gate. Railway gate. 

Railway crossing gate. Sliding gate. Wire 

gate. 
Gate, H. W. Alshouse...... 
Gate, J. W. & D. H. Barnhard.. 
Gate, J. W. Rutledge........ ooo 
Gear wheel, C. H. MOrgan........sccccceseccncccceess 
Gear wheels, machine for the manufacture “ot, F. 

Leman...... occ ccccccccrcrccecccccccccecescccsesses 300,498 
Glove fastener, A. Steiner . 
Grain binders, automatic trip for, O. O. Storle... 


* 380, 605 
Grape must and skins, preserving, F. Springmuhl. 380,463 
Graphophone, C. 8. Tainter............cceccesseeveee 


Grapple, W. Potter............seccssseee . 380,405 
Gravity apparatus. specific, L. . Siemens. 7 380,583 
Handle. See File handle. 

Harness, M. Williams.......... eeecccccceccseceecsses 3003376 
Hat box, folding. 8. E. Surles.. - 380,964 
Hatch door, W. Stevens...... . ~ 380,41 
Hay carrier, A. W. Tutton........ - 380, 
Hay raker and loader, J. H. Lux et . 380, 


Hearse, M. F. Deininger... 


hon 
~~ _See Car heater. 
Hedge, J. 2-- agit} 


Mh... 0seeerseeeeecesere «BB0,M49, 
Hedge, P. M. Mishler:.... spe 
Heel, elastic or spring, E. i. Mt ¥ 


Heel, spring, B. A. Munger....... ... .. 
High speed engine, Willans & Robinson. 


Hog trap, B. W. Duncan..............06+ 380,649 
Hoisting machinery, R. Schulz...........-ss0+-- e+: 380,687 
Holder. See Broom holder. Coat holder. Mail 

bag holder. Rein holder. 

Hook. See Pneumatic hook. Whiffietree hook. 

Horseshoe calk, 8. Stone........ ewsiebeeeswacces fades 380,362 

Husking pin, H. H. Perkins.............-++++ Sa 

Incrustation preventive, J. & B. ¥. Mullica 

Indicator. See Station indicator. Steam engine 
indicator. Street and station indicator. 

Ink, Lefferts & Stevens............ccesecceeseeeeee «.. 880,654 

fron from its bed, apparatus for transferring pig, 

W. H. Fredericks. .........06. 0008 ceeescerrecscess 300,698 
Iron, refining, G. Lindenthal............ Saiasoeaae sae 380,442 
Jar. See Drilling jar. 

Key. See Ox bow key. Telegraph key. 
Knitting machine, circular, H. Curtin.............. 380,885 
Knob ’and connecting shank for the same, door, 

W. Livingstone..........cceecceenceeceeeereees eee. 880,333 
Lacing cords, fastening for, G. M. Sawyer. 880,523 
Lamp, arc, C. Berton............. 380,545 


Lamp, electric arc, A. Harding.......... .scecosese+ 380,485 
Lamp extinguisber, automatic pneumatic car, A. 

BOTry 4csssisisceecedecdvecsssseciesccesesucdies eee 380,381 
380,624 


Lead bullion, desilverizing, H. H. Schlapp......... 

Lock. See Nut lock. Seallock. Whip and robe 
lock. 

Lock, J. Paillett...........ccccccccccccecssscccceceees 

Lock, W. H. Taylor. 


Locomotive spring, D. Broadhurst............ . $80,545 
Looms, jacquard machine for, J. 8. & 8. Smith.... 380,462 
Lounges and other articles of furniture, device 

employed in the manufacture of spring bot- 

toms of, F. B. Hemingway..........esseseessseee 380,323 
Mail bag holder, C. W. Allen.... 880,543 
Malting machine, H. & J. Noth.. . 880,588 
Manacle, Hyatt & Tankersley..... . $80,441 
Mechanical motion. Honiss & Lorenz. 380,892 
Mechanical movement, B. Scarles.......... 380,666 
Medicine, alterative remedy, G. M. Painter.. 380.343 
Metal bars, die for upsetting, W. R. Webster...... 380,413 
Metal bars, spreading the ends of rectangular, W. 

R. Webster....... Soudan’ avonaenesnascnpnandcavenss OOOMLE 
Meter. See Water meter. 
Miter box, ©. LYMAN. .........cccccccccescssscscooeess 380,632 
Mouldings, machine for cutting, W. Haddock.. 880,434 


Motor, D. Du Boulay. 
Motor, W. J. Dum.... 
Mower, W. Schoeller 
Musical instrument, mechanical, L. BE. J.. Thibou- 


Nail driving implement, hand, 3. Welchhart. 
Nail making and distributing machine, F. F. Ray- 


Cutter. See Cigar tip cutter. Rotary ‘cutter. MONG, 24... 2... ceeesescescsccccceccccccccccccccees 380,506 

Wire cutter. 7 Nail plate feeder, C. E. Houghton 880,572 
Cutter head and cutter head gauge, 8. J. Shimer.. 380,530 | Nailing machine, H. W. Dean... $80,645 
Dental engine hand piece. H. 8..Grace.. = 483 | Nut lock, J. T. Latchaw........-ss.ssesseee Soseetigrss 380,494 
Dike or breakwater, L. M. Haupt..:... Nut lock, W. N. Sears.  ..---eeeeecceccecccecceeeees 380,526 
Door check, E. Tyden....... eiGuscevessce Nut making machine, W. H. Johnson. 380,398 
Door plate and indicator, W. N. Gartside.. Oil cup, C. H. Num... .......cccccccceseceeee . 380,659 
Door, sliding jail, D. McDonald ............ Oil distributer for vessels, floating, J. Ericson. 380,479 
Draught detaching device, A. R. Hunsaker. . Oiling cartridge. sea, A. H. Walker...........0. .++ 380,369 
Draught equalizer, J. Putman..........:.+.+..++... 380,635 | Oiling shells, projectile for sea, A. H. Walker aes 880,871 
Drier. See Clothes drier. Oiling projectile, sea, A. H. Walker.. ,. $80,870 
Drill. See Bow drill. ‘| Ordnance, C. M. Van Tine......... . 380,368 
Drills, apparatus for making, J. H. Kane........ oie Oven, baker’s, F. Duhrkop......... 880,556 
Drills, universal table for, J. J. Hardy..... Oven, baker’s, Fowler & Schaefer... .. $80,561 
Drilling and countersinking apparatus, H. A. Oven, baker’s, T. B. McFadden. - $80,339 

BrOWD......ccccccecssccccceeeece a eadeeee ees ce oe. 380,311 | Ox bow key, W. WAare...........sseeeeee -. 880,468 
Drilling jar, C. B. McKinney.. Pails, cover for strainer, S. E. Forman..........-++ 380,818 
Drilling machine, S. Honinger........cecssecercerece ‘380,486 Pan. See Bed pan. Dust pan. 
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Paper for wrapping metallic articles to prevent | 
tarnishing, etc., preparing, J. C. Pennington... 380,515 
Paper holding spindle, S. Powell............ +++ «- 380,592 
Pen cleaner and holder, J. Edson... 
Pencil sharpener, I. Baloun........ 
Pencils, addition register for, H. C. Rose. 
Perforator, J. Whitelaw....... 
Perfumery stand, J.C. Austin.... 
Photographic printing frame, J. Strachan . 
Picture frame support, F. Servus... 
Pin. See Husking pin. 
Pinion blanks, manufacture of, F. Leman.......... 380,499 
Pipe or hose coupling, J. C. Sturgeon....... 
Pipes, mounth piece for, H. C. Rose.... 
Planter, corn, J. L. Henderson........ 
Pliers or pinchers, B. J. Leslie. . 
Plow, J. B. Neff........ 


Pneumatic hook, E. Berliner. 
drilling, 


Pointing, and reaming machine, 
Leman 

Post. See Fence post. 

Pot. See Coffee or tea pot. 

Press. See Baling press. Cotton press. Stamp- 
ing press. 


Pressure regulator and cut-off, O. J. McGann...... 380,444 
Printers’ forms, lock-up for, J. Ruesch..:...:.-.... 380,597 
Printing presses, perforator for, R. & G. Kennedy 380,578 
Privy, W. J. Wharton..........2. 26+ Gavamessceceseds 380,540 
Protector. See Vest protector. 

Pruning implement, M. C. Malone.....+++.+.-ss0.+.+ 380,583 
Pulverizer, P. W. Gates. .........ss.0.  seeccecereees 380,482 


Pump, E. D. Leavitt, Jr. 
Pump, J. North.......... 
Pump, D. Waldkircher... 
Pump, chain, J. J. De Silva. 
Pump, lift or force, J. North ies'ses 
Pumping mechanism, oil or artesian well, H. H. 


380,536 
Rail brace from T-metal, forming a, A. A. Strom. 380,668 
Rail, guard, G. Nevens........... .. 380,587 
Railing, guard, J. Muser..... 380,657 
Railway crossing gate, M. B. Mills. 380,447 
Railway gate, L. M. Foster. - o -- 380,319 
Railway rails, machine for reducing, 8. McCloud... 360,504 
Railway signal, J. H. Farrar -» 380,316 
Railway, street, R. M. Hunter. 380,575 


Railway switch, L. J. Lindsey... .............. .. 380,582 
Railway tie and fastening for rails, metallic, H. 
L. D@ Zeng.........ccccccceeeescecceeeeeeee Sates se 380,623 


Railways, underground conduit for electric, S. A. 


Razor, A. L. Gayler.... 


Reclining chair, 8. H. Schmuck. .- 880,525 
Rectum or vagina, apparatus for cooling and 
warming the, J. R. Hamilton....:..eeseeseeeeeee 380,626 


Reel. See Bolting reel. 

Register. See Cash register. 

Regulator. See Pressure regulator. 

Rein holder, T. Mangan...........+sseessseececeseces 
tort and burner attached, generating, W. P. 

+. 980,514 

- $80,361 


evolver, W. H. Sprague. 
Loof climbing device, F. Kramer. 
otary cutter, J. E. Maynadier. 


totary engine, Jefferis & Ther yi dere, ete., com- 


le, square, bevel, gav7e"™* 
Rule, square, beve) Sith 


Saddle, harness, J. W. Mitchell... 


Saddletree, harness, W. 8. Everett.......... 880,624 
Safety pins, manufacture of, B. A. Ballou.. 880,380 
Sash fastener, R. Clarke........... 380,424 
Sash fastener, G. D. Loder ..... 380,501 
Saws, bench for circular, IF. E. Farwell. 380,560 
Saw brace, buck, W. Hankin, Sr......-. 380,567 


Sawing machine, W. A. Dewberry 
Scaffolding, H. Bradds . ..-------e.ssseeeeeeeee 
Scraper, earth, Wilkinson & McCourt 
Scraper, wheeled, P. Deevy..... 
Scraper, wheel, C. H. Sawyer. 
Seal lock, E. Meise 
Seat. See Vehicle seat. 

> Secondary battery, N. De Bernardos............00.+ 


Sewing machine, C. L. Fleischmann 


Sewing machines, presser foot operating mechan- 


ism for, J. Mathison 
Sheet metal folding machine, N. Koenig. 
Sheller. See Corn sheller. 


Shingle sawing machine, W. J. Perkins............ 380,346 
Shoe, J. Condell................sceesseeeeeeees Peered 380,552 
Shoes, gloves, etc. fastening device for, G. F. 

Krieger......... 66. ceccee cess scccceeeeeeeeees coeee. 380,327 
Signal. See Fog signal. Railway signal. 


Signal apparatus, electrical, J. R. De Mier......... 380,646 
Signaling device for mines, electro-magnetic, 
Bullitt & Greere... 
Signaling, municipal, M. 
Skate clamp, W. L. Parmelee. 
Sliding gate, W. R. White ex 
Smut machine, F. Prinz.............ceeceee eeeeeeeee 
Soda, apparatus for the recovery of, Warren & 
Cloudman........ ......0--eeeeee cdales Sg aveae® wedves 380,670 
Spinning frame, R. Gill et al 
Spinning frames, yarn separator for, H.C. Cun- 


Spinning mules, etc., nosing mechanism for self- 
acting, R. L. Holt........ De Gaisereaeets oe vases sees 
Spring. See Coiled spring. Locomotive spring. 
Vehicle spring. Wagonbolster spring. 
Spring, J. D. Furnas................006 rrort 
Stamp, electrical time, C. A. Randall . 
Stamp, rubber, E. Reynolds........ 
Stamping press, W. H. H. Clark... 


Stand. See Perfumery stand. Watering stand. 


Station indicator, T. W. Munroe 
Steam engine, S. E. Jarvis... 
Steam engine indicator, A. as J pedee: 
Steamboats, pilot’s and engineer’s signal for, C. 


Steering apparatus, J. M. Wallace............... . 
Steering apparatus and windlass, W. M. Gillie.. 
Stockings, making, E.G. Chester. 
Store service apparatus, J. A. Duggan. 
Stove, gas, J. L. Sharp............ ..5 
Stove, vapor. J. B. Wallace........ 
Stove ventilator, cook, J. F. Linscott............... 
Street and station indicator, J. B. Archer... 
Street sweeping machine, H. Snyder.... 
Stump extractor. O. I. B. Rolapp.........seeee 
Supporter. See Trace supporter. 
Switch. See Railway switch. 
Table. See Folding table. 
Tanks and similar vessels, composition for lining 
netroleum, P. Molyneax.... . 380,398 
Telegraph key, D. R. Borland. 


Telephone, W. D. House, sigee 
Telephone transmitter, M. G@. Farmer.. 
Tension apparatus, E. C. Phillips 
Thermostat, dust proof, A. S. Kissell. 
Thill coupling, L. B. Moats....... 
Thrasher, traveling, R. R. Moore. 
Thrasher, traveling, C. K. Myers. 
Ticket, railway, R. 1. Hampton........ 
Tie. See Railway tie. 
Tire tightener, R. N. Van Slyke........... 
Tobacco pipes, cartridge for, G. H. Peabody.. 
Tongue support, L. J. Manor......... 

Tooth, artificial, J. J. R. Patrick. 
Trace supporter, A. Anderson....... 

Traction engine, H. O. Sickler.... .......ssseeee-e+ 880,001 
Trap. See Animaltrap. Hog trap. 
Trestle, extension, Wallace & Reese... 
Trousers stretcher, B. H. Clowes 
Truck, M. Loree...........- ceeee 
Truck, brick, J. C. Steele. 
Trunk, W. J. Large. oo 
Trunk harness, W. H. Gabbs.. 
Tub. See Butter tub. 

Tubs, combined overflow, supply, and waste for, 

F. A. Wells «+. 380,873 
Type rubbing machine, Eaton & Birch.... $80,553 
Type rubbing machinery, Eaton & Birch... ....... 380,559 
Type writers, type segment for, L. T. Weiss....... 380,372 
Umbrella frames, manufacture of gits for, J. 

Willis 
Valve, engine, E. M. Humstone. 
Valye gear, E. D. Leavitt, Jr.. 
Valve, steam, D. H. Rice.... 
Vapor burner, L. E. Pierpont.. 
Vapor burner, C. H. Shultz.... 
Vehicle brake, T. J. Timmons... 
Vehicle, passenger. F. B. Brownell. . 
Vehicle reach coupling, 8S. M. Wier. 
Vehicle seat, C. W. & R. B. Robison.. 
Vehicle spring, R. Hitchcock........ 
Velocipede, EH. G. Latta..........ccceceeeeeee 
Ventilator. See Car ventilator. 

tilator. 

Vest protector, B. Ives . 
Vise, E. I. Nichols............. 

Vise, self-closing, Smith ‘& Hinman. 
Wagon bolster spring; J: M. Hunter.. 
Wagon brake, W. J. Mackey...... 
Warping machine, W. Bancroft....... 5 
Warping machines, lease forming mech 

A. Woodmian........ Ore rere 
Washing machine, H. J. Lockhart. 
Washing machine, C. & J. W. Mears.. ot 
Watch hands, tool for removing, J. C. Rand....... 
Watch plates, machine for the manufacture of 


pillars for, F. Leman ....... . Fe cecenscctccccecccs 
Water . closets, time closing valve for, A. W. 
CTA ........cccceeccccee cocceesreseeee coeeees 


Water distributing apparatus, J. Cornell 
Water meter, rotary, J. A. Tilden...... : 
Watering stand, A. Hausman sttse 
Well point, sectional jacke+ drive, Bignall & 

Marsh........06 +0 
Wheel. See Gear wteel- 
Wheel, Smitr + Weston 
Wheetb-row tray, Garver & Straig! .- 
+4 iffletree hook, J. C. Davis --- 380,621 
Whip and robe lock and line holder, combined, 

Martin & Palmer........ 
Windmill, T. H. & O. A. Brewer.. 
Wire cutter, P. W. Clark. 
Wire gate, E. R. Potter........ 
Wire netting machine, B. Scarles. 
Wire stretcher, J. F’. Shipley 
Wire twisting and winding mechanism, B. Scarles 380,667 
Wire with layers of different materiuls, machine 

for covering, J. T. Van Gestel............ esse. 
Wood, etc., composition for preserving, Quarante 

D’Escalonne.... 


Wool, apparatus for carbonizing the vegetable 
matter in, C. Schrebler......... sedis devote: sedis oes 
Wool, carbonizing vegetable matter in, C. Schreb- 


N@R osha bes satan s hs eabiscsiesudseecatedecdeeeser see eo. 380,599 
Wool washing machine, automatic, F. Williams... 380,470 


380,853 


Wrench, H. M. Ryder............cccccscccccccccceeee 
Yoke fastening, neck, A. P. & W. C. Koch......... 


DESIGNS. 


Bottle, R. M. Atwater............. 
Bottle or jar, T. B. Atterbury.. 


Advertisements. 


SEBASTIAN, MAY & C0’S 


Drill Presses, Chucks, Drills, 
Dogs, and machinists’ and ama- 


teurs’ outfits, foe on His N 
Catalogues mailed on application 
165 W. 2d 8t., Cincinnati, Oe o~. 


GAS ENGINES. 


Best in principle, workmanship, and materials. 
An hnequaled sraall Motor adapted to all uses. 
When the motor is not at work, the expense of running it ceases. 
Simple, Safe, Economical, Durable. No extra insurance. 
Four sizes: 1 H. P., 34 H. ae Say Ppa testteyrrk pen try 

hese Engines are especially suited for Gasoline use. 
aes se 7 send for TWustrated Udtalogue. 


ECONOMIC GAS ENGINE COMPANY, 


Office and Salesrooms 34 DiIY ST. N.Y. 


GUILD & GARRISON ARTESIAN 


Pa ch insertion - - « 75 cents a line. 
Piride Frage» ench insertion --- 33.90 a line. 


The above are charges per agate line about eight 
words per line. This notice shows the width of the line, 
and issetinagate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 


‘Wells, Oil and Gas Wells, drilled 
BROOXALYN, N. ¥., by contract to any depth, from 5¢ 
Builders of Stenm Pumps for Water and every de- to 3000 feet. We mani ire 


scription of Liquids or Semi-liquids. Vacnum Pampas 
of the highest Stictency. Filter Press Pumps, Air, 
Gas, and Acid Blowers. 
Boiler Feed Pumps, etc. 


farnish aired 
ein and complote szme ‘Pore- 
able Horse Power andl Mounted 
600 ft. Send Scents for illustrated 


tal . 
PierceWell xcavatorCo. 
New York. 


Air Compressors. 


= INGERSOLL ROCK DRILL CO., 
10 PARK PLACE, NEW YORK. 


Improved “‘Ectipse"* 
BOCK VDHiILLsS, 


For Mining, Tunneling, Shaft- 

Si Sinking, Quarrying, jubmarine 

53) drilling, and for all kinds of rock ex- 
K== cavation. 

“Straight Line” ATR COMPRESS- 

ors, Boilers, Steam and Horse Power 

| Hoists, Electric Blasting Batteries 

and General Minin achinery 

Send for full descriptive Catalogue 


PROPULSION OF STREET CARS.— 
‘A paper by A. W. Wright. in which an endeavor is made 
to polve the problem as to the amount of power required 
to start a street car and keep it in motion underaverage 
conditions. Contained in SOIENTTFIC AMERICAN SUP- 
PLEMENT, No. 533. Price 10 cents. To be hadat this 
office and from all newsdealers. 


ROCK DRILLS @& 


AIR COMPRESSORS 


TASER EEL EEN ATINE LUCE LORE 


With saw for cutting metals. Saves all the broken 
hack-saw blades. In use overtwo years in all parts o: 
the country. The new clamps have the edges bevelled 
FE ae ania eee Tecate pal 
Extra blades 83<"' x 3¢’" ar, 
dozen, by meet tid Blades 8’' xi’, “ Stubs,” 35 cents\euch, 
by mail. Discount to dealers. 
NOROTON MEG. WORKS, 


CHARTERS GAS ENGINE 


The safest, most reliable and economical Motor in 
existence. 


Independent of Gas Works and Machines. 
2to 3H. P. So it can be used anywhere. 
Makes its Own Cas 
AT COST OF ABOUT 
65 cents per M Feet. 


A Saving of 25 to 8 per cent 
guaranteed over all other Gas 
Engines. 


Chicago Agent: H. H. LATHAM, 
42 Dearborn Street. 
New York House: 
22 Cortlandt Street. 


Williams & Orton Mfg. Co. 


P. O. Box 148. STERLING, ILL. 
WEITMYER PATENT FURNACE 


BOILERS OF EVERY DESCRIPTION. ; 
IDE Automatic Engines, Traction and Portable Engines 
STAM ROAD ROLLERS, 


Manufactured by Foundry and Machine Department, 
Harrisburg, Pa., U.S. A. 


PRESS $3. Circular size $8. News- 
T paper size $44. Type setting easy, 
(iin Wil rinted directions. Send 2 stamps 
‘or catalogue pres: 
ci 


¢ ‘ARDS &c., to factory, K BESRY RCO.” 


Meriden, Conn. 


Noroton, Conn. 


GOLD. MINING MACHINERY. — DE- 


scription of 80me new mining plants constructed in 
Englana for use in the Transvaal, Austria and Hungary. 
With 10 fignres. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 593. Price 10cents. To be had at 
this office and from all newsdealers. 


FIFTY YEARS’ PROGRESS IN TELE- 


graphy.— By W. H. Preece, F.R.S. An interest his- 
torical paper. Improvements in apparatus. ‘ele- 
phones, Pneumatic telenraphs, Cables, Railway tele- 
graps. Capital invested in telegraphs. Contained in ScI- 
ENTIFIC AMERICAN SUPPLEMENT, No. 607. Price 10 
cents. To be had at this office. and from all newsdealers. 


To Business Men. 


: ETS 
t \ M (eo) The value of the SCIENTIFIC AMERICAN 8&8 an adver- 
( i 


ip tising medium cannot be overestimated. Its circulation 
ae byes 


is many times greater than that of any similar journal 
now published. It goes into alithe States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A_ business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he when he 
advertises in the SCIENTIFIC AMERICAN. And do not 
let the advertising agent influence you to substitute 
some other paper for the SCFENTIFIC AMERICAN, when 


GOBVBRQOW -& AAG AT AAS 


IRRIGATING MACHINERY ON THE 
Pacific Coast.—By John Richards. An elaborate dis- 
cussion of the modifications that have had to be made 


Brush, bath, C. J. Bailey..... * 
Carpet, J. L. Folsom... 


in frrigating machinery to meet the requirements of 
Carpet, O. Heinigke.. local conditions in California. Contained: in ScrEN- 
Carpet, H. Iiunt.............. ocese 18,286 | T1FIC AMERICAN SUPPLEMENT Nos. 624 and 625. 
Christmas tree ornament, Knorpp & Mayer. - 18,238 Erlce .10 cents 36h; To be had atthisoffice and from 


Cigar stand and ash receiver, F. W. Moulton 
Coffee mill box, M. B. Willcox... 
Tesk, cabinet, F. A. Coffin... 
Desk, writing, F. A. Coffin... 
Jar, W. H. Barr.. a 
Radiator, Pierce & Bond..... 

Sleigh, coupelet, J. Kingsbury. 
Toilet case, G. C. Varwig. 
Type, E. Lauschkle...... 


FBIBB’S Coebrated_ Original 
BALTIMORE: 
racts HEATERS 
Ze ware upper andlewerrocms 


Handsomest aud Most Eeoe 
momicai Coal Stoves in the 


B.C. BIBG & SON” 
Stove Founders, Baltimore, Nd, 
MARBLEIZED SLATE HANTELS 
New and Beautifal Designs, 


TRADE MARKS. 


Bale ties, wire, Trenton Iron Company.. 
Beer, lager, E. G. Schlieder. ........ 
Blood and liver and for rheumatism, preparatio: 
of herbs used as a remedy for diseases of the, 
Cy. Mark. .......0.cccececcccscccccscecccscccreccseees 
Catarrb remedy, I. B. Cushing................e0ese00e 
Cigarettes, Kinney Tobacco Company 
Cigars, Key West, Grommes & Ullrich............. 
Confectionery and medicated confectionery, Allen 
& Hambury3B.........ceccccccccscceesecsecsccceceees 
Fertilizer, Cincinnati Desiccating Company.. 
Food, condiment for animal. Woolrich & Co.. 
Hats, Triest & Co 


SHIP WAVES.—BY SIR WILLIAM 
Thomson. A lecture delivered before theInstitution of 
Mechanical Engineers.—Definition of wave. Thediffer- 
ent kinds of waves. Waves produced in water by boats 
and the wind. How the wave procession is kept uP. 
Effect of aship’s build in causing waves: With eight 
figures. Contained in SCIENTIFIO AMERICAN SUPPLE- 
MENT No. 615. Prce ten cents. To be had this 
office and from all newsdealers. 


SCIENTIFIC BOOK 
CATALOCUE, 


RECENTLY PUBLISHED. 
Our new catalogue containing over 100 


15,335 


ages, includ- 
sae led SisaseSinsjadietle dean'ececeeseateus ing works on more than fifty different subjects. Will be 
Hats, men’s soft and stifffur and wool, Cook, Ly- mailed tree to any address.on application. 
man, Smith & Company........... ccecscececeeees MUNN & CO., Publishers Scientific American, 
Lard, Rohe & Brother...,....... 361 Broadway, New York. 


Powders, condition, J. C. Gage....... 


selecting a list of publications in warca yuu decide 1t is 
for your interest to advertise. Thisis frequently done, 
for the reason taat tne agent gets a larger commission 
from the papers having a smull circulation than ia allow- 
ed on the SCIENTIFIC AMERICAN. 

For rates see top of first column of this page, or ad- 


dress 
MUNN & CO., Publishers, 
361 Broadway, New York. 


SUPERIOR 


Stationary Engines 

with Plain and Automa- 

tic Cut-off. Vertical and 

Herizontal. 

Penna. Diamond Drill Co., 
Birdsboro, Pa. 


JAMES B. EADS.—AN ACCOUNT OF 
the life and labors of this eminent engineer. Witha 
portrait. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 59:2. 10 cents. To be had at this 
office and from all newsdealers. 


= New Catalogue of Valuable Papers 


contained in SCIENTIFIO AMERICAN SUPPLEMENT, sent 
freeof charge to any address. 
MUNN & CO.. 36] Broadway, N. Y. 


GLACIAL EPOCHS AND THEIR PE- 
Tiodicity.—By Adolphe d’Assier. A presentation of the 
considerations that tend to establish the fact that the 
progressive ~oling of the earth must, in the course of 
ages, have produced circumpolar gisclers, and that the 
periodic and alternate return of these in the two hemi- 
spheres is closely connected with the secular displace- 
ment of the perihelion. Contained in SCIENTIFIC AMER- 
ICAN SUPPLEMENT, Nos. 631 and 632. Price 10 cents 
each. To be had at this office and from all newsdealers. 


=——— 


Skin diseases, remedy for, J. & A. Giering.. 

Yarns, worsted and woolen, Nonantum Worsted 
COMPADY......... cee cceccccccccecscscccceses coees eee 15,840 

Yeast, H. H. Warner.. : «+ 15,8465 


Fishkill Landing 


A Printed copy of the specification and drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the name 
and number of the patent desired, and remit to Munn & ! 
Co., 361 Broadway, New York. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated, the cost will be a littlemore. For 
full instractions address Munn & Co., 361 Broadway, 
New York. Other foreign patents may also be obtained. 


FOREMUIGN TRADYVSE. 
JOHN G. ROLLINS & Co., Limited, London, England, an 
old established and reliable House, are well situated to 
represent American Manufacturers in the sale of their 
products in Foreign. Countries. Satisfactory American 
and English reference if required. Address direct, or 
American Office, 4 Stone Street, New York City. 
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Machine Co., 


Edco System of Arc and Incandescent Lighting. 


Electro-Dynamic Company, 


9 
Fishklill-on-Hudson, N. Y. 


ICE and REFRIGERATING MACHINES 


The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York. 


ELECTRIC LICHT AND POWER. 


Direct 
or in connection with the Storage Batteries 


of the Electrical Accumuiator Co. 


Dynamos, Motors, Lamps, Batteries, and General Elec- 


trical Supplies. 
Carter St., Philadelphia. 
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“HENRY CAREY BAIRD & CO. 
Industrial Publishers, Booksellers, and Importers, 
810 Walnut 8t.. Philadelphia, Pa.. U. 8. A. 


Our new and Revised Catalogue of Practical and 
Scientific Books, 80 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arta, sent free and free of postage 
soany one in any part of the world who will furnish his 
address. 


CARDEN a0 FORE 


Is the American authority on Horticulture, Landscape 
Gardening, and Forestry, and its columns must be con- 
sulted for the best information on these subjects. A 
large number of the foremost specialists of the time 

- in America and Europe write for it, and the new journal 
has been pronounced by the press to be the ablest and 
most attractive journal of its class ever published in 
America. 

It is indispensable to Superintendents of Parks, Cem- 
eteries, and other public grounds, and should be taken 
by railroad men and by people interested in the im- 
provement of country towns and villages. 

The illustrations are original and artistic, and include 
pictures of plants never figured before. 


For sale on all news stands at 10 centsanumber. Sub- 
scription price, $4.00 a year ; or $1.00 for a trial subscription 
for three months. 

&@ Agents wanted to canvass on liberal commission. 


The Garden and Forest Poblishing Co., 


> 4oNtO. Tribune Building, N. Y. 


ARCHITECTURAL, BOOKS 


Useful, Beautiful, and Cheap. 


To any person about to erect a dwelling house or sta- 
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans for achurch, school 
house, club house, or any other public building of high 
or low cost, should procure a complete set of the ARCHI- 
TECTS’ AND BUILDERS’ EDITION of the SCIENTIFIC 
AMERICAN. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons about to build fur themselves they will 
find the work suggestive and most useful. They contain 
colored plates of the elevation, plan, and detail draw- 
Ings of almost every class of building, with specifica- 
tion and approximate cost. 

Four bound volumes are now ready and may be ob- 
tained, by mail, direct from the publishers or from any 
newsdealer. Price, $2.00 a volume. Stitched in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 


MUNN & CO., Publishers, 
361 Broadway, New York. 


ASK YOUR STATIONER FOR THE 


JOHANN FABER LEAD PENCILS 
THE BEST NOW MADE 


Valuable Books. 


Just Published. 


—— nd 


Dynamo-Electric Machines, Principles 
of, and practical directions for baie fea and con- 
structing d os, with an appendix containing 
several articles on allied subjects, and a table of 
equivalents of units of measurement. By Carl 
Hering. Dlustrated. 267 pages................ $2.50 


Paper Making: A text book by C. F. Cross 
and H. J. Bevan. 2382 pages, plates, and many 
MWustrations.............0.... eee eeees Svinte ee ye $4.00 


The Portable Engine, its construction and 
management, a practical manual for owners and 
users of steam engines generally. By W. D. Wans- 
DPOUGD 33 soc cose eesti sie weed’. bake seb a Nlacie oats $1.50 


Theory and Practice of Electro-Deposi- 
tion, including every known mode of Depositing 
Metals, Preparing Mctals for Immersion, Takin 
Moulds, and rendering them conducting. By . 
DOPE fo ica k Soca ek nce boa eeeee tonto cea vlgale Sie . 


Safe Railway Working: A treatiseon Rail- 
way Accidents, their cause and prevention, witha 
description of modern uppliances and systems. ° B: 
C. E. Stretton, C.E.. ............. ceeeee ee eoheet $2.00 


Cyclopzdic Science: Simplified by J. H. 
Pepper, embracing Light, Heat, Electricity, Mag- 
netism, Pneumatics, Acoustics, Chemistry, etc. 
600 illustrations. 718 pages..................... $2.50 


Magic Lantern: Its Construction and Man- 
agement, by a “Practical Hand ;” an Illustrated 
ual, showing how to make a magic iantern 
and how to peoauce, many beautiful and startling 
ios: With upward of 80 Explanatory enneie 
BB wcwenncdne dss ses KM cwedaaeh sda babe aun a anaee E 


A Manual of Steam Boilers: Their design, 
construction, and operation, for technical schools 
and engineers. By Prof. *R. H. Thurston. 670 
pages. 183 illustrations...................0.00ee $6.00 


Every intelligent user of Steam Boilers should 
have this work. 


*,* Any of the above works sent by mail, pre- 
paid, to any part of the world on receipt of price. 


GS Our new book catalogue of 104 pages will 
be sent free to any one, ir any part of the world, 
who will send us his address. 


MUNN & (C0,, 


Wo. SGGl BROADWAY, 
NEW YORK, 
by Pece’s Pay, Iurnovan 


Publishers of “SOIENTIFIO AMERIOAN.” 
Cusmonzp Ear Daves, 


CURE: DEA 
the Whirpers heard distinctly, 
853 


Comfortable, invisible. Hlustrated book & proofa, FREE. Addrem 
wealoak. Broadway, N.Y. Name this pape, 


VULCANITE EMERY WHEELS. 


Large Wheels made on Cast Iron Centers if de- 
sired. KnifeGrinding Wheels a specialty. 


' Warehouse: 
¥uropean Branch: PERSICANER & Co., Pickhuben 5, Hamburg. 


WELLINGTON MILLS EMERY. 


SUPERIOR To act OTHERS. 


Thousands of manufacturers testify toits being the Strong 
est, most Durable, and Healthiest Emery W 


RUNS WHET or DRY. 


heel made. 


A SAFE WHEEL. 


New York Belting & Packing Co., 


Sole Manufacturers. 


(S Park Row, New York. 


ICE-HOUSE AND REFRIGERATOR. 
Directions and Dimensions for construction, with one 
illustration of cold house for preserving fruit from 
season to season. The air ia kept and pure through- 


out the year at a temperature of from 34° to 36°. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116. 
Price 10 cents. To be had at this office and of all news- 
@alers. 


Air Brush. 


Received highest Gold Medal Award of 
Franklin Institute as a legitimate art tool. 
Invaluable to crayon and water color por- 
trait artists and draughtsmen. Its use saves 
time, and gives finest technical effects. 
Write for description. The use of the Air 
Brush is profitable, and will repay careful 
investigation. AIR BRUSH G.Co. 

Nassau Street, Rockford, Ills. 


PHTHISIS.—A PAPER BY DR. H. C. 
Wood. describing in detail the new treatment of con- 
sumption by sulphureted hydrogen. Contained in Sci- 
ENTIFIC AMERICAN SUPPLEMENT. No. 594. Price 10 
cents. To be had at this office and from ali newsdealers. 


HARMON’S IMPROVED , 
Leveling Instrument. 


With or without Compass, 
The boss for Engineers, Machinists, 
and all others requiring a low price 
Leveling Instrument for Brading, 
measuring heights, squaring, or get- 
.. ting any desired angle. Illustrated 
= circular sent _on receipt of stamp. 

JOHN W. HARMON, 65 Hav- 
erhill Street, Boston, Mass. 


THE FORTH BRIDGE.—A PAPER BY 


A. 8. Biggart, describing the method employed in the 
erection of this great enginee ing work. ith 8 Bg- 
ures. Contained in SCIENTIFIC AMERICAN SUPPLaarg: 
No. 6:26. Price 10 cents. Tobe had at this office and 
from all newsdealers. sos 


Steam! Steam! 


We build Automatic Engines from 2 to 200 H. P., 
equal to anything in market. 
A Large Lot of 2, 8 and 4-H. Engines 


With or without boilers, low for cash. 


B. W. PAYNE & SONS, 


Box 15, Hlmira, Ni Y. 


BARNES’ NEW 


Patent Velocipede Grinding and 
Polishing Machine. 


For grinding and polishing Cutlery, 
Jewelry, Ornamental Wares, Skate 
Grinding, etc., etc., as an accessory to 
or for a distinct businese, a large profit 
with small outlay. Outtits of Foot 
Power Machinery for practical shop 
service in Wood and Metal. Cata- 


logue free. 
W. F. & John Barnes Co., 
1999 RubySt., Rockford, Ill. 


AIR, PURIFICATION OF.—BY D. 
Prince, M.D. An experimental study in re'ation to the 
removal! from the air ofthe dust or particulate material, 
supposed to produce yellow fever, small-pox. and other 
infectious disease. 1 illustration. Contained in Scren- 
TIFIC AMERICAN SUPPLEMENT, No. 569. Price 10 
cents. Tobe had at this office and from all newsdeulers. 


Well Drills 


For Eveav Punrose 
SOLD ON TRIAL. 


167 @ 169 LAKE ST. 
; CHICAGO, ILLINOI£ 


CASTING METALS UPON COMBUSTI- 


ble Mz*szi. A. paper by A. EB. Outerbridge Jr., de- 
scribing a vf casting iron and metals upon 
lace, embroideries, fern fronds. and other combustibie 
Materiais. With 4 illustrations. Contais$<ip SCIZENTI- 
FIC AMERICAN 
To be had at this office and from all newsdealers. 


ay re 
ae nt Veer 


None free. Men- 


“4 RUSHTON, 
P WN. Y. 


Canton, 


taining the invention desc 
May llth and July 20th, 1880, to M 


FARRELL 


ROCK BREAKERS AND ORE CRUSHERS. 


We manufacture and supply Ae short notice and lowest rates, Stone and Ore Crushers, con- 
bed in 
gether with NEW AND VALUABLE IMPROVEMENTS, for which Letters Patent were granted 
r.8. L. Marsden. All Crushers supplied by us are con- 
structed under the superintendence of Mr. Marsden, who, for the past twenty years, has been 
connected with the manufacture of Blake Crushers in this country and England. 
FOUNDRY and MACHINE CO. 
COPELAND & BACON, Agents, NEW YORK and PHILADELP 


1888, to- 


tters Patent issued to Eli W. Blake, June léth, 


Mauufacturers, A neonin, Conn, 


THE COPYING PAD.—HOW TO MAKE 


and how to use; with an engraving. Practical directions 
how to repare the gelatine pad, and also the aniline ink 
by which the copies are made; how to apply the written 
letter to the pac 3 how to take off copies of the letter. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
438. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 


GOLD MEDAL, PARIS, 1878, 
BAKER’S 


Breakfast Cocoa. 


Warranted absolutely pure 
Cocoa, from which the excess of 
Oil has been removed. It has three 
times the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi- 
cal, costing less than one cent @ 
i cup. It is delicious, nourishing, 
ij Strengthening, easily digested, and 
iWadmirably adapted for invalids as 
well as for persons in health. 
Sold by Grocers everywhere. 


W. BAKER & CO., Dorchester, Mass, 


Gon Drick Machin, Die Ks 


Gregy’s Stee] Brick Machines, Front and Ornamental; 
Grege’s Clay Crusher Roller Mills; Gregg’s Disinte- 
grating M's; Gregs’s Steam Driers for Brioks, Tile, 
umber, Paper. Fabrics, etc.; Gregg’s Brick Kilns, Di- 
rect, Dewn Draft,and Compartment; also, Hydro-Car- 
bonFurnaces. Plans and pecifications by competent 
engineers for complete works. 
REGG MANUFACTURING Co., 
423 Walnat 8t., Philadelphia, Pa,, U. 8. 
and TRICYCLES 


BICYCLE for Gentlemen 


Ladies, Boys and Misses. 20 Dife 
ferent Styles in High and Low 
Priced heels. Before you pur 
chase see our large illustrated price 
list. Sent on receipt of stamp. 


JNO. WILKINSON CO. 
ATE STREET, - CHICAGO, 
light and pro. 


$10.00 to $50.00 ss: 


ness. Magie Lanterns and Viewsof popular sub- 
ects. Catalogues on application. Part 1 Optical. 2 
athematical, 3 Meteorological, 4 Magic Lanterns, etc- 
L. MA NASSE, 88 Mundison Street, Chicage, Ill. 


Per, night. A 


» STEAM ENGINES, 


Horizontal and Vertical. 


Dredging Machinery. 
Flour, Powder, Slate_an 
= Flint Will Machinery, Tur- 
> bine Warer Wheels. 


York Mfg Oo., York, Pa. U.8. A. 


HISTORY OF THE ELECTRICAL ART 
in the U. 8. Patent Office.—By C. J. Kintner. An inter- 
esting history of the growth of electrical science in this 
country, and notices of some of the more important 
models in possession of the Patent Office. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT No. 544. Price 10 
cents. To be had at this office and from all newsdealers. 


Encyclo- Diamond Book free, 
pedia of Drills and 2sc. for 
qoo Engrav Lightning mailing it. 

ings of Hydraulic American 
WELL ELL Well Works, 
TOOLS, Machines. Aurora, Ill, 


DISEASES OF DYNAMOS.—A PAPER 
bys. P. Thompson, D. Sc., discussing the maladies to 


ich dynamo machines are liable, and their treatment, 
cure and prevention. Contained in SCIENTIFIC AMERI- 
OAN SUPPLEMENT, No. 627. Price 10cents. Tobe had 
at this office and from all newsdealers. 
Telegraph and Electrical 
Medical Batteries, BPLU odels, Expert. 
tal Work, and fine brass castings. Send for 
Cgzalogue ©. B. JONES & BHO. Cincianati, Oe. 
is important to us that you mention this paper. 
9 NATIONAL DETECTION 
and INQUIRY SERVICE. 
JAMES J. BROOKS, CHIEF. 
12 yearsChief U. 8.Secret Service and 23 years Gov- 
ernment Detective. 1221.0 8t.. N._W., WASHINGTON, 
D.C. Skilled Agents at all points. Business solicited. 
AMMONIA SULPHATE.—A PAPER 
by Watson Smith. F.C.8.. describing Gruneberg’s appara. 
tus and process fur making sulphateof ammonia. ith 
8 figures. Contained in ENTIFIC AMERICAN SuUP- 
PLEMENT, No. 566. Price 10cents. To be had at this 
office and from all newsdealers. 
2000 Fine Black copies of Writing, wing, Mualc, 
orks automa’ 
AUTOMATIC ically with won- 
co P | E R deral precision 
and rapidity. 
FAST AUTOMATIO ©O., 2 New Ohambers St., N. 
A MONTH can be made 
§ | 00 to $30 working for us. Agents pre- 


ferred who can furnish their own horses and give their 
whole time to the business. Spare moments may be 
profitably employed also. A few vacancies in towns and 
cities. B. F. JOHNSON &Co., 1009 Main 8t., Richmond, Va. 


PULLEYS, HANGERS, 
FRICTION CLUTCHES. 


PROGRESS MAOHINE WORKS, 
A... & FE. BROWN, 
@ Park Place, N. Ww 


ICE & REFRIGERATIN 


Machines. York Pa. 
tent. YORK MFG. 
CO.. Yerk, Pa. 
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UPPLEMENT, No. 661. Price 0) conta. 


Proposals for Constructing a Steam Propeller. 
U..8. ENGIN KER OFFICE, Galveston, Texas, April 4, 
1888.—Sealed proposals, in duplicate, will be received at 
this office until 120’clock M. on May 5, 1888, for building 
a small wooden sea-going passenger steamer of about 
100 tons burden. For blank forms for proposals and all 
necessary _ information, apply to Edward Burgess, 22 
Congress Street, Boston, Mass., orat this office. 
O. H. ERNST, Major of Engineers. 


xen ing the New Haven Breakwater.— 
ENGINEER OFFICE, U.8. ARMY, Roon: 57, Armory 
Building, Corner Houston and Greene Streets, New York, 
N. Y., March 22, 1888.—Sealed Proposals in Triplicate, for 
Extending the New Haven Breakwater, will be received 
at this office until twelve (12) o’clock M.,on Saturday, 
April 21, 1888. Further information, specifications, an 
forms of proposals can be obtained at this office. 

D. C. HOUSTON, Lieut. Col. of Engineers. 


RAILS FOR STREET RAILROADS.— 
A paper by A. W. Wright, C.E., discussing the compar- 
ative value of iron and steel as materials forstreet rail= 
road rails. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, NO. 499. Price 10 cents. To be had at this 
office and from all newsdealers. 


GREAT 
COMBINATION 


Self Heating, Smooth- 
ing, Fluting, Polish- 
ing and Pressing 
Iron. No smuttin; 
or scorching 0 
clothes or expense 
in ironing. 
Agents Wanted. 
Sole_owners and_ managers for the United States, 
A. H. Classen & Co., Aun Arbor, Mich., Box 190B. 


New Zealand Railways. 


An Act having been passed for placing the manage- 
ment of the Government Railways in New Zealand 
under a Board of Commissioners, persons desirous of 
becoming Candidates forthe Appointment of Chief 
Commissioner are invited to apply to the Agent-Gen- 
eral by letter. The duties will be similar to those of the 
Railway Board of Victoria, Australia. The salary is 
£2,500. Intending candidates must have had wide ex- 
perience in railway management. Applications will be 
received up to the Iéth of April. Copies of the Act 
under which the appointment will be made can be seen 
at Messrs. R. W. Cameron & Uo., 22 South William 8t. 
New York. W. KENNA WAY, Secretary. New Zealand 
Government Office, 7 Westminster Chambers, Victoria 
Street, London, 8. W. 


GOING INTO THE POULTRY BUSI- 
hess.—A paper by P. H. Jacobs, reviewing the commer- 
cial aspects of poultry raising, and giving many useful 
hints upon the subject. Contained in ScreNTIFIO 
AMERICAN SUPPLEMENT, No. 596. Price 10 cents. To 
be had at this office and from all newadealers. 

E. & RB. HOLMES, 


BARREL =:: 
2nd aco MACHINERY FE 


N. Y. Mach’y Depot, Bridge Store 16, Frankfort St., N.Y. 
BIT in. 50c., set $4.00, mailed free. Bridgeport 
Gun Implement Co., 17 Maiden Lane, N. 


MACHINERY PALACE OF THE PARIS 
Exhibitiou-of 1889.--Description of the main gallery of 
the machine. y..Palace, and ot the 362% foot truases 
which are to wed in its construction. With 2 en- 
gravings. Contained in SCUENTIFIC AMERICAN SoP- 
PLEMENT, NO. §94. Price idconts. Tobe had st this 
office and from all newsdealers, Bee 


200 Cute, Curious, Catchey Pictares 


10cts. P.O, BOX 2683. New York 


MACHINERY. 


Square, Oval, or Round Smooth Holes. 
For carpenter, cabinet, and pattern work, 


TAKE THE 
Chicago and 
cinnati, and all 


dianapolis,Cin. MONON ROUTE of Florida and 


winter Cities Bilas ie kes anc Ret 
the eS wer South, 
E. O. McCormick, Gen. Pass. Agent, Chicago. 


BETWEEN 
Louisville, In- 


OR SA LE.—Interest in valuable invention. Appara- 
tus for preventing freezing of water in pipes. Address 
(by letter), Jas. W. Kent, 174 Sands St., Brooklyn, N. Y. 


VALUABLE PATENT FOR SALE.—Churn. 
Patented February 2, 1888. Number 378,753. For cash 
price, address JOHN AHRENDS, Monmouth, Kansas. 


COUNTY AND STATE RIGHTS 


For sale. Patent Pruning Implement. The best ever 
invented. See ScI. AM. of April 7, 85, page 217. Address, 


A. BOSCH, Prairie du Chien, Wis. 
$5 COUNTY RIGHTS, | %.9.20 3 


IT PAYS to sellourRubber Stamps. Free Catalogue 
to agents. Chandler & Fisher, Clevelund,O. 


Themost successful Lubricator 
for Loose Pulleys in use. 
VAN DUZEN’S PATENT 
LOOSE PULLEY OILER. 


Highly recommended by those who 
have used them for the past two 
years. Prices very reasonable. Every 
user of machinery should have our 
“ Catalogue No. 55;” sent free. 

VAN DUZEN & TIFT, Cincinnati. O 


The §cientific  merican 
PUBLICATIONS FOR 1888. 


The prices of the different publications are as follows: 
_ RATES BY MAIL. 
The Scientific American (weekly), one year . 


The Scientific American Supplement (weekly), one 
year, ee Ue Fe a | Sa gk mages aa 


The Scientific American, Export Edition (monthly) 
one year, . . . . - «+ « 65,00 


The Scientific American, Architects and Builders 
“dition (monthly), one year... . -. .~ 


COMBINED RATES. 
The Scientific American and Supplement, . . 


The Scientific American and Architects and Build- 
ersEdition,. - . . -« «© «© 2 « 
The Scientific American, Supplement, and Archi- 
tects and BuildersEdition, . . . . . 
Proportionate Rates for Sia Months. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 


MUNN & CO., 361 Broadway, New York. 
PERFECT 


NEWSPAPER FILE 


The Koch Patent File, for E pewspapers, 

es, and Pamphlets. has een recently improved* 
and price reduced. Subscribers to the SCIENTIFIC AM- 
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 

ice of this paper Heavy board sides; inscription 
“SCIENTIFIC AMERICAN,” in gilt. Necessary for 
one who wishes to preserve the paper. 


Address 
MUNN & CO, 


Publishers SCIE.TTIFIC AMERICAN. 


Wupau 


$3.00 


700 


POE EAS usc eet We 


= = Jair on ‘Heads in 20 te 30 
aeeg ‘kera, and Hi Bad te 
Ss 

for cain 


days. igen, Sorat Extra strong. Jor 


I phgs.doit. We prove this 100.00, 
Sis we sald Sh nee Phas. tore. 
6 1 peg ere Ul in wen Mfg. 1s Ute 


ey eee rs i tc 


‘Moadvertisements. 


Inside. Page. each insertion ~ - - 75 cents a line. 
Bac ‘age, each insertion = = - $1.00 a line. 

The above are charges per agate line—about eight 
words per line. This, notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 


Novelty “ts Purges 


Expose an Immense Heated 
Surface. 


Extract all the Heat from 
the Gases. Furnish Pure 
Warm Air in Abundance, 


Fourteen Years of Test. 
Universally satisfactory, 


Send for ‘ Our Furnace Book.” 


Abram Cox Stove Co., ¢ 


MANUFACTURERS, 


Philadelphia and Chicago, ““* aa 
WOOL HAT MAKING.—FULL DE- 


scription of the process.—Wool washing, carding and 
forming, settling, bumping and washing out, stretcb- 
ing or stumping, drying, storing and steaming, pullin 
out, dyeing. blocking, storing, pressing, finishing, round- 
ing, curling and ironing, paring, trimming and shaping, 
velouring off, With 2 figures. Contained in SCIENTIFIC 
AMEKICAN SUPPLEMENT, Nos. 626, 628, ald 629. 
Price 0 centseach. To be had at this office and from 
all newsdealers. 


HOME-MADE INCUBATOR.—PRACTI- 
ca! directions for the manufacture of an effective incu- 
bator that has been carefully tested and found to per- 
form all that may be reasonably expected ; with direc- 
tions for operating. With 4 figures. Contained in ScI- 
ENTIFIC AMERICAN SUPPLEMENT. NO. 630. Price 10 
cents. To be had at this office and from all newsdealers. 


“TOOTH BRUSH REFORM.”’ 


ITS PRINCIPLES AND RESULTS, a 


For the harsh bristles so long in use, we offer a doit éately 
compact serrated surface of specially prepafed felt, of 
great polishing power,and conforming sfter a moment’s 
soaking, to every crevice of the -ieveth, reaching be- 
tween, and, by its absorbent nature, removing the oils 
and accumulations which ¢Cduse decay. Results, attested 
by prominent authurities, prove that the 


DEA eT OOTP IER QS 
‘ua = 


Imparts smoothness, cleanliness, and benefit to the 
teeth, soothes and strengthens the gums, and avoids 
annoyances and positive injuries inflicted by bristles. 
IS IT ECONOMICAL? 

Imperishable holder costs 35c. Felt Polishers only need’ 
be renewed, 18 boxed 25c., each good for ten days’ efi- 
cial use. Test it and 1 judge. D peists or_ mailed b 

ORSKY MFG, CO., Utica, N.Y. 
(See SCIENTIFIC AMERICAN of March 81, 1887.) 


MaLLERLE 
_ THOMA 


(MAS DEVLIN & CO. He 


LEIGH AVE & AME SIA f Le 
SUN DIALS.— PRACTICAL DIREC- 
tions for laying off simple mural and portable sun dials. 
With 5 figures. Cuntained in SCIENTIFIC AMERIOAN 
SUPPLEMENT, No. 631. Price 10 vents. To be had 
at this office and from all newsdealers. 
{ Wanted 50,000 Sawyers and @ 
s AWS Lumbermen to send us their S AW s 
full address for a copy of Emerson’s 6@~ Book 
A of SAWS. Weare first to introduce NaTUR- A 
AL Gas for heating and tempering Saws 
with wonderful effect upon improving their 
W iaaity and toughness, enabling us to reduce 
prices. Address 
Ss EMERSON, SMITH & CO. (Ltd.), 
z Beaver Falls, Pa. 


Ss 
THE PHONOGRAPH.—A DETAILED 


description of the new and improved form of the pho- 
nograph just brought out by Edison. With 8 engrav- 
ings. Contained SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 632. Price 10 cents. 1'o be had at this 


office and from all newsdealers. 


MAGIC LANTERNS. 


QUR PETROLEUM LANTERNS HAVE THE FINEST LENSES 
AND THELAMPS ARE UNRIVALLED FOR 
WERFUL WHITE LIGHT. -g 
CHOICE STOCK OF 
ORED..- 


VIEWS, COL! 4 
AND PLAIN. 
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Catarost br om 


PATENTS. 


MESSRS. MUNN: & CO., in connection with the publi- 
cation of the SCIENTIFIC AMERICAN, continue to ex- 
amine improvements, and to act as Solicitors uf Patents 
for Inventors. 


In this line of business they have had fort, 
€, und now have unequaled facijii 
preparation of Patent Drawings, Specifications, and the 
rosecution of Applications for Patents in the United 
Btates, Canada, and Foreign Coantries. Messrs. Munn & 
Co. alsoattend to the preparation of Caveats. Co) 
for_Books, Labels, Reissues, Assignments: and-Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms 


A pamphiet sent free of cnarge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeais, eissues, Infringements, As- 
gignments, Rejected Cases, Hints on the Sale of Pa- 

ta, etc. 


We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 


MUNN & CO., Solicitors of Patents, 
361 Broadway, New York. 


BRANCH OFFICES.—No. 622 and 62 F Street, Pa- 
cific Building, near 7th Street, Washington, D. C. 
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ASBESTOS CEMENT FELTING. 
AIR-CHAMBER COVERING. 
SECTIONAL PIPE COVERING. 
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a 
ee 


ustrated Pam 


Samples and Il 


ph let “Steam Savii 
#. W. JOHNS MANUFACTURING CO., 


BOLE MANUPACTUEREES OF 
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ing and Fire-Proof Materials” Free by Mail. 
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—.W. Johns’ Fire and Water-Proof Asbestos Roofing, Sheathing, Building Felt,'_ 
Asbestos Steam Packings, Boiler Coverings, Roof Paints, Fire-Proof Paints, etc. 


VULCABESTON, Moulded Piston-Red Packing, Kings, Gaskets, Sheet Packing, etc. 


Established 858, 87 MAIDEN LANE,*NEW YORK. 


GHICAGS. PUILABELPHIA. 


Mention this paper. 


New Gas Engine 
“The Baldwin” 


Ecchibited at the late American Institute Fair, New York. 


A four horse-power engine in connection with storage 
battery, running 84 incandescent electric lights (and 
without battery, 32 lights), giving a perfect light, with 
all the steadiness that can be obtained from the high- 
speed steam engines incommon use fur electric lighting, 
and permitting any number of lights to be shut off or 
turned on without affecting the remaining lights in the 
slightest degree. A marvel of beauty, perfection, and 
power, adapted to lighting, pumping, and all_ purposes 
where a safe and cheap power isrequired. Manufac- 
tured and guaranteed by 


Otis Brothers & Co., 


Elevators and Hoisting Machinery, 


33 PARK ROW, NEW, YORK?” 


THE AGE ..CF THE STARS. — BY 
Penk. Janssen. History of the discoveries that have led 

the introduction of the d ctrine of evolution in the 
science of astronomy. Contained in SCIENTIFIC AMER- 
ICAN SUPPLEMENT, NOS. 630 and 631. Price 10 cents 
each. To be had at this office and from all newsdealers. 


STORAGE BATTERIES FOR ELEC- 
tric Locomotion.—A paper by A. Reckenzaun, offering a 
few facts and figures relating to the present state of the 
subject of the application of storage batteries to loco- 
motive purposes. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 625. Price 10cents. To be had at 
this office and from all newsdealers. 


ATCHMAKER 


ON TEE I A NG AN LE EI LY ES 
Before baying. send for Price List of 
Whitcomb Lathe, Webster Foot- 
Wheel and our Table of Equivalents, 
American Watch Tool Co.,Waltham, Mass. 


THE DEVELOPMENT OF THE MER- 


curial Air Pump.—By Prof. Silvanus P.Thompson, D.Sc. 
An interesting historical paper in which the various mer- 
curial air pumpsin use from early times up tothe present 
are classified and described. I. Upward driving pumps. 
If. Downward driving we s. IM. Wpward and down- 
ward driving pumps. . Combination pumps. V. In- 
jector pumps. VI. Mechanica! mercurial pumps. With 
engravings. Contain d in SOREN TIFIC AMERICAN 
SUPPLEMENT, NOS. 6:29, 620 and 631. Price 10 cents 
each. To be had at this office and from all newsdealers. 


Address JOHN A. ROEBLING’S SONS, Manufactur- 
ers, Trenton, N. J., or 117 Liberty Street, New York. 

Wheels and Rope for conveying power long distances. 
Send for circular. 


MAGNESIA SECTIONAL S$ 
im. . THE MAGNESIA 
SECTION Rha <7 
Covering Co. 
PHILADELPHIA. 


Local Agents Wanted 
Everywhere. 


TEAM-PIPE AND BOILER COVERINGS. 


IDGWAWY>:+1- 
BEEFRIGHRATOR Mayas! 


Refrigerators of, Every, Description. 
0. Ltd. 
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CHEMICAL AND ALLIED INDUS- 
tries—By Watson Smith. An eiaborate report upon 
the objects illustrative of the progress, advance, and 

resent position of the chemical industries shown at the 
Manchester Royal Jubilee Exhibition, Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, NOS. 627, 628, 
629, 630, 63:2. Price 10 cents each or 50 cents for the 
series. To be had at this office and frow all newsdealers. 


SHIELDS & BROWNCO. 


Manufacturers of 
Sectional! 


: —FOoR— 
Steam, Gas and Water Pipes, Drams, Heaters, ete. 
The Best Non-Conductor of Heat &Cold in the World. 


Send for illustrated tive Circular, and name this paper. 
143 Worth Street, 240 & 242 Randolph St., 
NE icAco. 


W YORK. CH 
USEFUL BOOKS. 
Manufacturers, Agriculturisis, Chemists, Engineers, Me- 

chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors. on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
tothem. Address, 

MUNN & CO., 361 Broadway, New York. 


The CUSHMAN Patent 
3 Pinion Geared Scroll Chucks 
with their latest improvements 
are unexcelled. Made in all sizes 
§ from 2} inch to 12 inch diameter, 
* and are sold by the trade all over 
p the world. 
: Manufactured by 
The Cashman Chuck Co., 

arttord, Conn. 


v a 
The “ ALLARD”’ SPIRAL SCREW DRIVER. FOR LIGHT AND RAPID WORK. 


chinists, Gun and Loc! 
Smiths, Cabinet Makers and ~~ 
others. The greatest labor 
saving tool extant. Savesits 
Cost in a very short time. Best 
twisting of the wrist. Price $2. 


uatity of material. Superior workmanship. No tiresome turning of the hand and 
» postpaid. The Alford & Berkele Co., Sole Agents, 77 Chambers St., N. Y. 


The Original Unvaleanized Packing, 
CALLED THE STANDARD af otters are comperea, 
pee a BOCES a8 EN EING PACKING unless 


JENKINS BROS, {Rema aire 


TRE AMERICAN BELL TELEPHONE Ct, 


95 MILK ST. BOSTON, MASS. 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 


ed by it or its licensees responsiblefor such | 


unlawful use, and all the consequencer 
thereof, and liable to suit therefor. 


- COMPLETE STEAM PUMP 
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1 : P : 


Pp 
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VanDUZEN & TiFT. 


we! 


DRY AIR REFRIGERATING MACHINE. 


Description of Hall’s improved horizontal dry airrefrig- 
erator, designed to deliver about 10,000 cubic feet of 
cold air per hour, when at a speed of 100 revolu- 
tions per minute, and capable of reducing the tempera- 
tare of 90° above to 50° below zero. With five figures 
showing plan and side elevation of the apparatus. an 
diagrams illustrative of its performance. ntained in 
SCIENTIFIC AMERIOAN SUPPLEMENT, No. 288. Price 
‘conte, fo be had a this Office and from all news- 
ers, 


For Ma- 


71 John Street, N. Y. 


54 Dearborn 8&t., Chicago. 
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jlities. Henry Disston & Sons, Incorporated. 
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JObbing Départment, Front & Laurel Sts., Phila., Pa. 


TELESCOPES—THEIR HISTORY 
and the discoveries made with them.—By Prof. E. 8. 
Holden. An interesting historical paper, discussing the 
development of the telescope from the time of Galileo 
up to-the present day. Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 629. Price 10 cents. To be 
had at this office and from aj] newsdealers. 


SYRACUSE MALLEABLE 


WE SURNS 


NON WORKS 


PROP SS 


ETIOLOGY OF SCARLET FEVER.—A 
lecture by Dr. E. Klein, F.R.8.,on the communicability 
of scarlet fever through the use of milk derived from 
cows to which a mild torm of the disease has been given 
by man. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 629. Price 10 cents. To be had at this office 
and from all newsdealers. 


THEFLORIDA 


STEAM HEATER. 
Will Never Rust Out or Explode, 


Sectional. Portable, Automatic. 
Magazine or Surface Feed. 16 sizes. 


Send for Illus. Book and Estimates. 


B Pierce, Butler & Pierce Mfg. Co., 
Weat Agents. SYRACUSE, N. Y. 
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ESTABLISHED 1846. 
The Most Popular Scientifie Paper in the World, 


Only $3.00 a Yenr, incinding Postage. Weekly. 
% 52 Numbers a Venr. . " 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
repres nting Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Klectricity, Telegrapby, Photography, Archi- 
tecture, Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Terms of Subscription.—One copy of the SCIEN- 
TIFIC AMERICAN Will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars by the pub- 
lishers; six months, $1.50; three months, $1.00. 

Clabs.—Special rates for several names, and to Post 


. | Masters. Write for particulars. 


The safest way toremit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addreased, 
seldom goes astray, but is at the sender’s risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 


MUNITY & CO., 
361 Broadway, New York. 
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Scientific American Supplement. 


This isa separate and distinct publication from 
THe SCIENTIFIC AMERICAN, but is uniform therewith 
in size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most reeent papers by eminent writers in 
all the principal departments of Science and the 
Useful A ts, embracing Biology, Geclogy, Mineralogy, 
Natural History, Geography, Archsology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanica] Engl- 
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
‘aechnoiogy, Manufacturing Industries, Saritary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable in no other pub- 
lication. 

The most important Enjineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPILEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
andremit by postal order, express money order, orcheck, 
MUNN & Co., 361 Broadway, N. Yo 
Pablishers SCIENTIFIC AMERICAN. 


Builders Edition. 


THE SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ EDITION is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid Magazine ot Architecture, rich- 
ly adorned with elegant plates in colors, and with other 
fine engravings; illustrating the most interestiug ex- 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the Jatest and best plans for private resi- 
dences, city and country, including thoxye of very mod- 
erate cost as well asthe more expensive. Drawings in 
perspective and in color are given, togetber with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 
The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. §0ld by all 
newsdealers. $2.50 a year. Remit to 


MUNN & CO., Publishers, 
361 Broadway, New York. 
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